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to the Planets 


By KENNETH F. WEAVER 


Asstatant Editor 


Paintines by LUDEK PESEK 


To take us in imagination to the farthest reaches of our solar system, the NATIONAL GEO- 
GrAPHic has teamed its award-winning science writer Kenneth F. Weaver with the noted 
Czech painter of astronomical subjects, Ludek Pesek. Their work reflects the knowledge 
gained from American and Soviet deep-space probes. It incorporates the latest think- 
ing of leading U.S. authorities on each of the planets, and for their many contributions 
to the interest and eccuracy of this presentation we are deeply grateful.-THE EDrror 


l have reached these famds but newly 

From an ultimate dim Tinwle— 

From a wild weird clime that lieth, 
rublimer, 

Out of Space—oul of Time. 


—EDGAR- ALLAN AOE, “DREAMLAND” 


AS SHEPHERDS OF OLD watched the 
A starry arch of night wheel majestically 


& overhead, they took comfort in the ap- 
parent constancy of the heavens. save flor an 
occasional meteor whose brillant trai 
flashed across the vault, each heavenly lamp 
stayed firmly fixed in its niche 

Well, net quite all) Amid the thousands of 
naked-ewe stars, several of the brightest 
disobeyed thé usual pattern. Unaccountably 
and mysteriously, they drifted from night to 
night across the winking held of lights in 
thelr own fashion, coming and going. Some- 
times they clisappeared for weeks at a time. 

To some ancient shepherds, who in imagi- 
nation saw a herdsman in the constellation 


Bootes, these five mavericks were stray ant- 
mals The Greeks called them phinetes, or 
wanderers: The Romans gave them names.ol 
their gods: Mercury, Venus, Mars, Jupiter, 
and Saturn. And from earliest recorded times, 
astrologers ascribed mystical qualities to these 
celestial bodies, as well as to the sun ane the 
moon, teaching that they affected the destinies 
of nations and of kings. 

The Babylonians, who embraced the no- 
tions of astrology, associated the planet Jupi- 
ter with the god Marduk, a benign power. 
Saturn they linked to Ninurta, the god of war 
Mars, whose ruddv color suggested blood, was 
a sign of Nergal, god of the underworld. 

A Babylonian clay tabletof about 700 mc. 
warns: “When Ishtar |Venus| grows dim and 
disappears...there will be a slaughter 
When Ishtar appears... the crops of the land 
will be prosperous.” 

Fancies such as these persisted through 
the centurieés—in Greece, in Rome, in the 
Moslem East, in medieval Europe, and in 
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First tn explore the planets by tek 
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the Ovightest im the heavens except for the 
sunt, Our messages, traveling al tie speed of 
light, take hoo and a half minutes to reach the 
210-foot radio dish at Goldstone, California. 

The sun, onty 67 million miles away, has 
crown a third lorger than it appears from 
Earth, New tore as much solar heat and 
light beat down woon our spacecraft. 

As we curve around the planel, the glowing 
crescent rapidly enlarges. Al closest approach 
—aihont 3,100 miles away—a half Venus 
nearty fils our feld of vision, shining bril- 
fiantly with a slightly yellowish color. Then 
te extere dazzling spectacle moceps into view 
we memyg on arownd and head for Mercury; 
Venus is more than three times as bright as 
arti if seen from the same distance. 

During the flyby, our cameras are taking 
pictures of the scene and owr instruments are 
recording femtperatures and olfier informa- 
iow about te planet's environment. 

All we can see, however, iy an expanse of 
dense clowds. That is all anv man has ever 
soc of Venus, dnd tlomay be allany mon will 
ever see, for wil turks below that well i aA 
auvsonwe word of webearable heat and pres- 
sures and of lerrifying distortions, 


Back on Earth, scientists have just begun 
to crack the many mysteries of Venus. By 
piecing together evidence from carth-based 
radar, from the Soviet probes (Venera 4 in 
October 1967 anc Venera 5 and 4 in May 
1969), and from our own Mariner 2 th 


The planetary symbols 
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December 1962 and Mariner § in October 
1067, they are begining to find out what 
makes Venus such a grim place.” 

Key to the matter is a remarkable atmos- 
phere, now thought to be about 95 percent 
carbon dioxide, that exerts o pressure of a 
hundred atmospheres (thatis, ahuncrecdd times 
the pressure of Earth's atmosphere). Equiva- 
lent to the weight of water more than half a 
mile under the sea, this enormously dense 
atmosphere is believed to have crushed the 
three parachuting Soviet probes like so many 
egeshetls when they were still 15 miles or 
more above the surface of Venus. 


PAYERS OF THICK CLOUDS above Venus 
reach the astonishing altitude of 35 miles. 
(On Earth, even the highest-clouds seldom go 
above ten miles) They may block much of 
the sun's light. In addition, molecules in the 
extremely dense atmosphere scatter light as 
does a foe. The result, accorcling to some 4ci- 
entists, may be a murky twilight; others see it 
a5 an eene whiteout, or like living at the 
bottom of a dust storm or a dense smog: 

The thick, atmosphere that weighs so 
oppressively on the surface tortures it in 
another way: Tt traps the sun's energy and 
heips build up the most furnacelike heat yet 
found on any planet. 

At least, this is the theory held by many 
ectentists, based on the well-known “green- 
house effect.” Solar energy filtering down 
through the clouds is absorbed by the sur- 
face, then resracdiated as lonyer-wavelenvth 
infrared, or hea}. Much of this heat would 
escape to space and thus cool the planet but 
for the fact that the atmosphere (like the lass 
in a greenhouse) effectively blocks infrarecl. 

Some specialists feel that the greenhouse 
elect is not sufficient to explain the riddle 
af Venus's ultrahigh temperatures: At the 
equator they are observed to reach as high 
as |,000° F.,-and, because heat is transferred 
so efficiently by a dense atmosphere, even the 
poles probably are not much cooler. At such 
temperatures Jen, tri, and zinc will melt, 
and any number of compounds vaporize. 

Lf you could stand on the surface of Venus, 
few obstacles would block the view, Recent 
observations with the 120-foot Haystack 
rarar telescope (opposite), operated by the 
Mussachusetts Institute of Technology's 

‘See “Mariner Scans a Lifeless Venus,” by Frank Sart- 
woll, NATIONAL GroGRAPHIC, May 1964 


Venus clones, 
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Lincoln Laboratory near Haston, have ie- 
lected a low mountain ranges, but in general 


the surface of Venus is thought to be quite 


gentle in slope. Bright areas showing up on 
radar pictures at Haystack, and at the Jet 
Propulsion Laboratery’s Goldstone instulla- 
tion, are generally interpreted as local rough 
spots, not necessarily clevations. 

But of far greater effect on visibility would 
be the thick atmosphere of Venus and its ca- 
pacity to bend light rave sharply, just as a 
prism dows. This refraction would make it 
seem that you were standing in a bowl, with 
the herzon. turning up in every direction. 

In fact, the light bending is so extreme 
that, were it not for the low wisihility, if vou 
shone an enormously powerful light ahead 
of vou, the light would go completely around 
the planet, hitting you in the back of the 
head That is the whimsical suggestion of 
Dr Von RK. Eshleman, who has studied the 
way light and radio waves act in the atmo- 
aphere of Venus. Put another way, if <uch 
an atmosphere were totally transparent, vou 
could theoretically see all the wav around 
the planet. 


JN THE LATE 18TH CENTURY, Sir William 

Herschel, Britain's Court Astronomer, be- 
lieved that life existed on all the planets, os 
well as the sun, Whata shock Venus would 
be for him today! Although some terrestrial 
organisms can withstand unbelievably hostile 
conditions, such a5 salt lakes and boiling hot 
springs, no organisms that we know could live 
on the hot surface of Venus. Nor is wiler in 
liquid form thought to be there; and some 
houid water seems to be an essential for 
earthly life, at beast. 

Or, Carl Sagan, of Cornell University, 
points out, however, that life on another 
planet would not in any case require terres- 
trial conditions—that i) would be adapted 
to its own special environment. He suggests 
that microscopic forms of life may exist at 
some level in the clouds, like plankton in 
Earth's seus. At the top laver of the Venus 
clouds, temperatures have been mensured at 
about —35° F.. and somewhere between the 
frigid cloud tops and the searing surface must 
be a “comfortable” temperature. 

One of the many mysterie about Venus 
i where its water has gone—if, mdeerl, it 
ever had any, Was Venus made from materials 
that lacked water? Or did it outgas or exhale 
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water in large amounts over the wees, just as 
has Earth, through volcanoes and fumaroles, 
and then somehow lose it? 

All we know for sure-is that recent obser- 
vations of the planet's infrared absorption 
indicate that the amount of water vapor in 
the upper atmosphere is extremely low—no 
more than 1/1,000 the amount in Earth's at- 
mosphere, Controversy surrounds the ques- 
tion of whether water droplets or ice crystals 
could exist in the Venus cloud layers. 

It is an astonishing fact that Earth has 
nearly as much carbon dioxide as does Venus, 
even though only a small fraction of a per- 
cent 1s found in our atmosphere. Mast of our 
carbon dioxide has dissolved in the oceans, 
where it has become locked up in calcium 
carbonate, such as in sea shells and lime- 
stone. If that lock were picked, Earth would 
have a dense carbon-dioxide atmosphere, 
very much like that of Venus. 


HE HOTATION PERIOD of Venus was for 
Z centuries a matter of dispute. Publisher 
guesses Vatied from 22 hours to 365 days 
But nobody knew for sure, becuse they 
couldn't see the surface of the planet itsell. 

Increasingly sensitive radar observations, 
which pleree through the clouds, have set- 
Ued the matter, Venus makes o complete re- 
tation on its wxis onee every 2445 davs. To 
everyone's psstonishment, it turns clockwise, 
backward to the typical motion of the planets. 

Becauwe of the combination of this slow 
backward rotation and the 2725 lays it takes 
the planet to moke one orbit around the sun, 
Venus “sees” the sun come up in te west 
every 117 earth days: 

One of the controversies raging most vig- 
orously in planetary astronomy today centers 
on the question of what makes up the Venus 
clouds. When | posed the matter to Dr. Donald 
Hunten, of the Kitt Peak National Observa- 
lory, he commented wryly, “We get many 
answers to that question, which means we 
just don't knew." 

Some Specialists insist that they find ev- 
tence of water droplets or ice crystals, others 
see dust. Among other substances that have 
been suggested are compounds of mercury 
and a form of iron chloride which might ex- 
plain the vellowish color 40 characteristic of 
Venus. The truth, most likely, is that the 
Venus clouds will prove to contain a mixture 
of substances, 
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MARS AS SEEN 
THROUGH THE CENTURIES 
Revealing shadowy features through even early 
ta map its face. Christiaan Huygens of Holland 
identified the vast dark region of Syrtis Major and 
sketched In the south polar cap, which he located at 
The Italian astronomer Giovanni Schiaparelli saw —_ 
Mars as streaked with a web of canali— Italian for 


“channels” or “canals.” Many took this to = AF cr piriaariyilicmiicenty AT 
there was intelligent life on Mars. U.S. Mariner ORGERVATIONY, CHILE. eee 


spacecraft 6 and 7 in mid-1969 revealed some to be 
alignments of craters or patches of dark terrain. 

Polar areas gleam in the third view. Craters ringed 
probably by dry ice pit the south polar cap (below), 
as seen by Mariner 7 from 3,100 miles away. 
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catellites. Phobos (Fear) and Deimos (Terror), aid Alves ore very largely) an optical shnsion, 


were named for the war god's altendants Our cameras ave greedily recording ihe 
Mars, the home planet of Dejah Thoris; Prin scene below. This time will be wo simple flyby, 
cess Of Helium, if my boyhood memory ol wen as fhe previows tree Mariner Mars 
reading Eqdeoar Rice Burroughs serves me rignt misstoms. Our spacecraft fas gone into an 
orbit that wilh ruse ent to a distance of 
Time: November (4, fO7!, fust 1¢3 dav JO,300 oles aed bring wi back tog J,000- 
ave our one-lon Mariner spacecraft left Cape mile altitude yust 22 howrs from now, For 
Kennedy, propelled by an Atlos-Centawy the next 90 dos we & at orbit re ttis fash 
rocket. Mois unmanned, but let wi imagine ton, photographing strip after strip, mapping 
ne are aboard. New we are at owr closest 70 percent of the entire planet! 
approach te Mars, only 1,000 miles abowe tee We sean the dark and light areas, search- 
riddy surface. Pie colors are hyral acher 2n Ay for jim ier ouliines. Nix Olymiprca ino 
thee bright areat ond a erayer red in the dare, = af Olympus), a bright-ringed crater JO0 mules 
with mone of tiie greens eu Dies opserer across, fies for to the nortinees. below us and 


see” in their telescopes. The bright greems to the west is Solis Locus (Lake of tie Sut), 


Fram monotony to chaos: Mars 
shows Vervine lerrain. Sweeny 
within T2060 miles: of the mtd planet 
in 1969, two unmanned United States 
gpa tat. Wheoriners (amd 7, Mashed 
huck streams Hf television pictures 
Porine over them on Earth. thrilled 
Mars-wuitcherm befell three distin 
tive landscapes: 4 veal featureless 
(Haun, Cratered) Tegions, and berm 
rithitle Labeled! olathe 

Craters aboond om the south peda 
area (left), one of the planet's morte 
mitted regan Two craters dubbed 
the “Giant's Footpnnt” lie near Lhe 
dark Tine of the temminator. Mors has 
ene huge crater 400 miles across 
Six Ohoimpica (Snow of C)leripus} 

Finely crumpled noiges, each a mh 
of ay wide ond severol mile lone, 
wrinkle o chaste remon (neh upper 
ered) =| Niariner & iram 


: Mh Tia <Z 
SEK oie oe 


croterfless maze covers hundreds oO . :P = oa 7 
thousands of equate miles Pondering 


the expalise, Soe scientists Suge tl 


7,400 miles The rigged but olnst 


formed when o subterranean sub 
SnCe SCN ae Pertiiautast withdres 
causing surlace areas bo collwpete 

\ quarter-tmllion square miles 
featureless termiin All a Miariner 7 put- 
tore of the Hellas “desert.” mace trom 
22350 miles away (lower), The two 
lark smudges stem from TV cetects 
Mars specinhsts believe that a power- 
ful erasing process—such a5 hlanbet- 
to bw wund-borme material—actounts 
for plains like Hellas 
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gid just ahead are the dark region Anrerar 
Sanus (Gay af the Dawe) and the fright re- 
gone Cotdor and Xanthe., What remuantic 
names these ore, coe ala lime when every 
fductied man was seeped in mvylhalory, 

Crafers dominate the landscape, We can 
sce no mowntain chains, no bodies af water, 
ne canmols dhe almosphere seems clear almost 
lo the horizon, where a norrow rim of bluish 
hace, wilh an occasional Oright patch, gives 
wav guickly te te blackness of space 

Ard owt am that Olachwess, 170,000,000 
miles away, siines a diminished sun, tieo- 
Cidrids ths remembered site, Only half as much 
solar energy 0s folie on Maoriasion Earth, 

Back on Earth, 400 seconds owey as our 
telemetry signels travel, scientists at tee Jel 
Propulsion Laboratery are. processing Mari- 
ner's TV pictures and information from ower 
matrnments about Lemperatures, ateraspreri¢ 
comiiivents, and possbly some of Lhe suler- 
tals of the surface. 
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Re-creating a Mars on Earth, Bradford A 
Smith plots features reported by Mariners 6 and 
7 Onto a globe for comparison with observations 
Irom Earth. Professor Smith directs planetary 
programs at New Mexico State University 
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Ten days from now another Mariner exactly 
like ours will wrtie, go tanto a somewhat dif- 
ferent orbil, and for ¥0O davis flash bark to 
Earth findings abou! seasonal chanves. Be- 
heeen Miese tied Mariner 197] missions, we 
hope fo clear ap some of the enigemas of Mars. 


EFORE the Mariner 4 mission m [h4-65, 
ul bert wll We Le rene cif Mare hal brevets paain- 
fully gleaned through telescopes, many people 
believed that Mars was much like Earth. It 
was the only planet, of course, whose surface 
we could clearly see, [t= solar day lasted only 
ubout 40 minutes longer than ours, The tilt 
of its axis with respect to the orbit was only 
nboul two deprecs preater thon Eurth’s, 
which gave the two plancts much the same 
seasonal variations, 

Observations showed that Mars hada thin 
atmosphere. Surface temperatures, at least yt 
midday on the equator, were comparable to 
air temperatures on Earth on « spring dav 

We could clearly see polar caps like Earth's, 
presumably made of water ice, thal waxer 
ancl waned with the seasons. The spring 
“wave of darkening,” which some observers 
discerned, suggested vegetation responding 
to the advance of a wave of moisture from 
the polar regions 

Andot course there were the “canals.” Ever 
since the [talizn astronomer Giovanni Schia- 
purelli in 1877 described seeing many straight 
lines on Mars, people hocl persisted in con 





struing his word canmalt ichunnels or canpla) 
ms sugzesting that intelligent beings had dug 
them. Percival Lowell, founder of the Lowell 
Observatary ino Arizona, pvraimiclerd) Sclia- 
purelli’s canal into a foll-blown fantasy of 
intelligent beings on Mbars 

But the three Mariners (oné in 1964-65 
and two in 1969) hawe demolishecl mast of 
these notions. From close-up pictures sent 
back to Earth, showing some 20 percent ol 
the Martian surface, and from infrared! 
and ultraviolet stucies, we now see o Mars 
that ts quite different from Earth and, in- 
deed, from anvihing ¢lse now known in the 
solar system. 

The Martian atmosphere, chiefly carbon 
dioxide, measures jess than 1 percent the 
density and pressure of Earth's. You woulel 
have to climb more than 20 miles above the 
surface of Earth to fine atr so thin. The planet 
enjoys littl: protection against the sun's racia- 
tions, especially ultraviolet, that would quickly 
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“ill any unprotected Earth dreanisms. If 
there is anv life on Mars, it Cearly must have 
came Kind of shell or filter." 

It will a ile to endore abrupt 
rere temperature. At 
midday on the equator, a thermometer might 
measure as high ae 30° F., but that night i 
could crop te 150° below zero 

Finally, Martian lite 
have to gel along without water, 
witer has ever been detected! on the surface 
Mars appears to be much drier than Earth's 
most art deserts 
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some scientists believe that Mars retains 
Water im the form of permifrost, perhaps 
nanny feet under the surface, In midition 
there th a very small amount of water vapor 
in the atm sphere Although the thin hare 
that seems to hang high in the atmosphere 
percolated consists of: fine purtic les ol Treen 
brightenings on the disk 
chiefly in the equatorial regions; may be 
waterace for or clouds, or ewen surface frost 

The pa 
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curbon clroxide, 





ar caps ih all probability are crm 
carbon dioxide—with a smal! 
amount of water ice, As they worm up in 
spring, they do net melt Gut subline, of 
evaporate. It’s unlikely there is enough water 
in any form to support vegetabon that might 
produce the “wive of darkenmm” 


Ts VIEW of these hostile conditions, | asked 
| Dr. Nerman H. Horowitz, Protessor of 
Biology at Caltech, about prospects of finding 
life on Alars 

“Miuriner's have 
not improved the chances, although at the 
sume time nothimg in the Mariner fineings 
disproves the possibility of life,” 
“If life does exist- om Mars, it must be some 
thing very primitive, like bactena; the idea ol 
substantial plant= or animals 5 oul” 

A few scientists are less pessimistic. In any 


obseryAions certiiinds 


hie =7pyes 


case, no orbiter or fvby can answer the ques 
tion, onlya lending vehicle. That's why NASA 
hopes to send a spucecrait called Viking to 
Miars in 1976, landing tmstruments to scoop 
up soil and test for life (yawes 172-3) Rather 
way the answer goes. biologists regard it mw 
of the utnest importance in helping to under- 
sland life on Eurth 

“hen men first land on Mars—as they 
may actually do before the end of this cen- 
will fine uninteresting 
terrain for the most part,” suggests Professor 


tury—thes rather 









Robert Lewhiton thelow), of the Cnohtornia 
Institute of Technology, who was in charge of 
the Mariner Mars television experiment: 
‘Everything in the Mariner pictures ind 
cates very gentle slopes on Mars. There are 
nt TnL Tonge. no fault<, no 
extensive volcanic fields, in fact no evidence 
of voleanic activity. You could stand in a 
cater on Mars ond never know u— even one 
that appeurs sharp und clear im the pictures.” 
Mars does indeed have highlands and low- 
lands. Using Lincoln Lab's Havetack rac, 
Dr Gordon Pettenvill, Director cl 
the Arecibo Jonespheric Observatory, has 
found a difference of about cieht miles in ele- 
vation between the highest and lowest point 
But the chanves in elevation 
are gradual and the slopes are gentle as 
ene climbs from the lowlund basins to the 


Serra 





Aci 


on Ube pplaret 


livhest plateaus 


See "Mire A New Werle ti Raylene.” ly (orl Saran 


Lhecenaner | afi 


SATIONAT, Lrk CRAP 


- _— 
staat nade a) beet avert Gy Oe 
Mian behind the Mars pictures, Dr. Robert 
Leighton, Professor of Physics at the California 
Institute of Technology im Posacena. har charge 
of the successful TV studies of Mars by Mariners 
O ane. 7. ds well as by Mariner 4 tn 1964.5 











= _— oe 
i — — = . al - 
= Lal = aie 
= — = = 
ie ane a — 


= o. — =o = _= aT L = 


‘A dull onitertesting landscape,” sacs Dr 
Leighion of russel Mars. Here it stretche 
way in-a tireary sameness of shallow cra 
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Mission: to explore Mars. A test model of 
AS A'S Viking probe equate al lireal Sane 
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TO HREE rucdicolly different kinels of terrain show 
wo in the Mariner pictures: cratered, "chaotic, 


and featureless [Paes (66-7), As on the moon 


craters appear prominently, even ih the thin south 


polar cap. But in depth and slope, they vary dis- 
tinetly from those of the lunar surtace, sugeesting 
differences in the geological processes that modity 
them. Many of the Martin craters appear as though 
their rims had been-sanedpapered off, and they show 
very flat buttons 


, eecond kind of terrain, essentially tree o 





critters, aopears in the remon between Aurore 
Sinus aml Marearitifer Stmus. Ns irregular, jum 
bed topography of short ridges and furrows, cover- 
ine in one area as much as ball a millon square 
niles—the size of Alaska—has been mven the 
name “chactic terrain.” It somewhat resemble 
the debris of o terrestrial landslide, bul nowhere on 
Earth de formations like this extend over such 
Lire Perio: 


The bright circular “desert” of Hellas (really 
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ind National Geographic, August 1970 


a misnomer, since all Mars is a desert) rep- 
resents the third kind of topography of Mars. 
It is called featureless because in a lurge 
amaoth basin, some 1,200 miles across, hardly 
any craters can be seen, Nothing on the moon 
looks like this, but it does somewhat resemble 
the great plains of Earth 

By contrast, the dark highland region to 
the west, Hellespontus, is heavily cratered 
Lrealogists scratch their heads when you ask 
them to explain why What could allow 
meteoroids to fall on Hellespontus but pro- 
tect Hellas? Or what could erase the craters 
In one femon and not in the other? 

Professor Robert Sharp, of the Department 
af Geology at the California Institute of 
Technology, proposes the most interesting 
theory. He suggests that possibly Hellas is 
floored with some unusually light, porous 
matenal (which he dubs “micro-popearn”). 
The Martian winds, perhaps occasionally 
reaching 1-mile-an-hour velocities, could 
easily move this material, ancl craters would 
quickly be filled in ane boat 


ROFESSGOR Hradford A. Smith, Director of 
the planet-photographing observatory at 


‘New Mexico State University (pase 168), 


Offers a plausible explanation for the evanes- 
cent lines called “canals.” 

“Now that we have seen the Mariner pic- 
tires, the ilea of canals should cease to oxtst. 
Some of the classical lines are discovered! to 
be chains of dark-floored craters, some are 
irregular alignments of dark patches, Most of 
the rest will be figments—illusory and mis- 
Interpreted,” 

Two scientists at the University of Miassa- 
chusetts, Dr, William T. Plammer and Robert 
Kk. Carson, report that the reflection spectrum 
of Mars resembles that of an uncommon sub- 
stance known. as carbon suboxide, a foul- 
smelling compound with the formula CyO,. 
When ultraviolet raciation hitsthissubstance, 
it forms polymers, or molecular chains. with 
an orange or reddish-brown color. Carbon 
suboxide, rather than iron minerals, could 
account for the color of Mars, the two scien- 
tists believe. 

This report has aroused substantial con- 
troversy. However, a comment by Dr. Leigh- 
ton becomes quite pertinent: “If you're 
planning to go to Mars, better take a clothes: 
pin for your nose. They tell me it smells 
like fermented sweat socks.” 








fr 1aic Time Midsummer 1072, 
Aster oids The Pioneer F spacecraft, 


mihicn left Earth 140 days avo, has long since 
crossed the orbit of Mars, It 19 125,000,000 
mes from Aarth, headed far Jupiter, largest 
af the planets. To ui,as imaginary passengers, 
appears as qa mere pont of light: its banded 
Wisk will not be clearly visthie for many weeks 

Seow we ure running the gantlet of the aster- 
ofd belt. The moment of truth hag arrived. Will 
te anrvive passage through the minor planets 
and millions of smaller objects that swirl in 
this celestial prinding machine between Mari 
and Jupiter? It will take us some 200 dave to 
cross the 130,000,000-mile-wide bell, 

‘| particle ever the ase of a pea moray al 
i2 miles a second could completely disable 
our spaceorlt, What are the odds? Fortunate- 
ly very low, according to Lie experts planning 
the Pioneer fights 

We scan the blackness, hoping to see one 
af the minor planets, but in vain, Calenla- 
fons ore that while traversing the belt we 
might be within viewing distance of no 
more Liam one object as large as 450 feet in 
diameter. Perhaps 20 bodies ay large ae 130 
feet across will come close enough to be ile- 
tected, but only if we are looking in the right 
direction af the right time. 


On New Years Day in 1801 an Italian, 
Giuseppe Piazzi, discovered a starlike body 
beyond the orbit of Mars, where a “missing 
Planet” was supposed to be located, Named 
Ceres, it proved to be the first and largest of 
a 2roup of objects called asteroids that circle 
the sum in a wide belt between the orbits of 
Mars and Jupiter. 

Ceres, an airless, lifeless ball 480 miles in 
diameter, is large enough to be termed a 
miniature planet, and ao are a few others, 
such as Pallas, Juno, and Vesta. But the great 
majority are irregular chunks no more than 
mile across, and countless numbers range 
down to the size of dust gritins. Perhaps 
100,000 could be detected with the 20@inch 
Hale telescope on Palomar Mountain, Cali- 
fornia. Only one, Vesta (page 195), is ever 
visible to the naked eve. If all were swept up 
together, they would be less than a thousandth 
the mass of Earth. 

Nearly two thousand asteroids have been 
observed enough to be given numbers and 
names. Many bearmythological names. Others 
honor astronomers (Kepler and Hale), flowers 
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(Crocus and Begonia), citics (Valta and Chi- 
cngo), and women (Sheba, Dulcines, and Mar- 
lene—ves, Marlene Dietrich). 

An easy astumption would be that the 
usteroids mre the debris of a planet that ex- 
ploded. But the reverse may well be true 

Dr, Tom Gebrels, a long-time student of 
these objects at the Lunar and Planetary 
Laboratory df the University of Arizona, 
regards them as bunlding stones of the solar 
system, “The asteroids are probably part of 
the original record of the nebula, or dust clowel, 
from which we believe the sun anc planets 
condensed some five billion vears ago,” he 
eays. “steroids ure dust that has been com- 
pacted—accretion products—or fracments 
from collisions of such borcties.” 

While most of these small bodies stay close 
to the asteroid bell, afew have eccentric orbits 
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The voice of Jupiter: Spasmodically and crvp- 
tically, restless Jupiter bursts forth with powerful 
radio niises—emissions once thought peculiar to 
the stars and galasies Apparently associated with 
Lhe planet's magnetic Bele, the radiation ie affected 
by the position of the satellite Is, 

Here at a University of Texas radio telescope 
near Maria, Jupiter symbols mark a Jovian rackin 
storm Other squiggles ore noise and interference. 





National Geographic, August 1970 


that invace the inner solar system, and some 
Ay so close to our own planet that they might 
tte Called “Earth-gragers,” 

learus, for example, swings out 183 million 
miles fromthe sun, but every 409 days, at 
perthelion, tt comes within 17 million miles of 
the sun's raging heat. At such close encounter 
its half-mile-thick bulk may become red hot, 
Appropriately, it bears the name of the lad in 
Greek mythology who came to grief when he 
tried to Ay with wax-bound wings and ap- 
proached too close to the sun 

In June 1968, Tcarus missed Earth by only 
4,000,000 miles, Another space rock, Hermes, 
only 1,000 feet across, came within half a 
million miles of us in 1937, barely twice the 
distance to the moon (painting, page 155) 

And just a vear ago this month, astrone- 
mers look aim at a most unusual Earth-grazer, 
Crenpraphirs, which came within 5.6 millon 
miles of thetr telescopes: Discovered in 1951! 
during the National Geographic Soaciety- 
Palomar Observatory Sky Survey, this plan- 
etoid was named in honor of the Society. Its 
citalog number is 1620, which leads one 
astronomer to refer toitas “Plymouth Rack.” 

When Geographos’s light was measured 
with a photometer, it showed a peculiar rhyth- 
mic fluctuntion. in brightness. At periodic 
intervals, it stemmed to be six times as bright 
as at other tomes. No other asteroid shows 
such extreme variation. 

From this and other light measurements, 
or. taehrels has recently determined that 
(eeographos is a cigar-shaped body about 24, 
miles long and half a mile wide. It tumbles 
end over end, 60 that part of the time we see 
reflection from its long sice ancl part of the 
time only from an end. This explains the wide 
fluctuation in brightness (page 175) 


H UGE CRATERS on the moon teatily to what 
i i happens when the orbits of these flying 
mountains bring them into collision with 
other celestial bodies. Scientists generally 
accept the idea that some meteoroids are 
pieces from the asteroid belt, although others 
are the debris of comets 

Earth's atmosphere burns up the small 
meteooroids And no one need worry about a 
large one striking Earth, Calculations suggest 
that it happens no more than once in 50,000 
years in North America, even for a rock only 
100 feet across, the size of the one that blasted 
oul Anzonna's Meteor Crater 
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Snindiy envoy to the King of planets, a Prone: 


nacecraft model soreads wiry limbs before 
phimweraph af its goal Iwe unmanned Pioneer 
huilt hy TRW Inc. of Los Angeles, may embark 
in| O73 on 600- to SOday Voyaines Do 
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tistortions of Forth: gstmcephere 
After deliverme, its Joac, the spac 
shuttle wall descend to land on & Oo 
Vennonnl runway. Lawunthed trom 
\_ DME hRemoeds, another shuttle og EL 
rates from «a Te-useble booster that 
carned it inte space. To ioelicie tie 
Manto ver im bis. pamifama, artis 
Meltzer portrays ft at nearly the alti- 
tude of the stabon. Actually the booste: 


will separate al only 47 miles up 






one ermal Are Fl i time Lt vrs oben t hel moved 
ngainst the star background in that interval of 
several nights. 1t would seem to jump 

Asteroids atid spurious images complicated 
this tedious work. But on February 18, 1930 
lifter seven months’ pamshiking inspechon ol 
wme six million stor images, Professor Tom 
baweh found his quarry—a vellowish body with 
il magrnituche i) abigyl Lo. ond Let) pas brie tit 
as the faintest star you can see with the naked 
eve. It was named Pluto, and the terest twe letters 
et the Aerie, \W hich nien me Peri vel Lowell 5 
inttials, became tts svmbal 

Che outermost planet is so small and so re 
mote. t | 





wat it i-exceecdinely chithcull to measure 
accurately, Thus-we knew almost nothing about 
il, except that it orbits the sun in 247 earth years, 
rotates in 6.4 davsiknown from fluctuation of tts 
licht), and appears to be no lurger than Mars. It 
is thought to be solic-and not made of gases, [ts 
eccentric orbit brings it insitle Neptune's orbit 
near perihelion in dact, it comes: closer to tht 
cun than Neptune ever does. For this and other 
reasons, some pstronomers think Pluto ts actual 
an escaped satellite of Neptune 

Following his discovery, Tombauch continued 
eeirching for other plunet=: Fourteen vears af 
work on 2338 pars of plates with 9O millon star 
images left him exhayeted but convinced: “It 
anvone Wants to ‘go out and Jook for more plan 
ets, O.KR., but he'd better look up what 16 In 
volved,” declares the man who found Plut 

[ronically, the calculations of Uranus’s devia 
fons On Which Lowell’s prediction was based 
have since been shown to be in error. So the 
ciscovery of the ninth planet, although the re- 
sult of the most teclious svstemalic searching, 
wine 1h Teality & happy accent 
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our Grond fow li Eerat timer bite lithii 


piel, preadony @ shew covirred rock, 1s Parry 
limes as far from ine sun as is Barth, and lie 
solar energy falling on ¢ach square mie a 
thensandtn of thal for Earth 

Our tong voyage lo tie Orumels te ended, fhe 
Grand four toacecrall moves on to an endless 
wandering beyond the solar system and into Ure 
maser of the |iikv Way, We ftave traveled far- 


ther than anv man before nt, and fave féen sauce 
wonders as ne eye Aas euer beheld 


With Jeumanuel Aan 
philosopher, we may say “have... ventured on 


fete iatn~ fiery 


1 dangerous journey, and / already pehold tie 
foothills of new lands, Those who have the 
conrage to continue tie search well set fool 


font Lier rHE END 


Exploring the Heavens 
With the Society's New Map 


f& space, from as far away os the most 
 &histant glimmer the eve can see, the 
National Geographic's map The Heavens 
brings the magnitude of the celestial canopy 
as close as the observer's backvarel, 

The Society's revised sky map, distributed 
with this issue of the magazine,* appears as 
the world’s attention turns again to the time- 
less panorama of the heavens—drawn there 
by new adventures in space 

Your Society first published a sky chart 51 
Vears ago, in Lhe pages of the NATIONAL 
GEOGRAPHIC MaGgazine, and distributed the 
first wall map of the heavens as a special sup- 
jilement in 1957, To meet continuing demand, 
the map had to be reprinted twice. 

Because of soaring interest in space, and 
because the Soctety’s membership has grown 
greatly, the map hase been revised for a sec- 
ond distribution with the magazine. The one: 
inal version went to 2,200,000 member-fami- 
hes; the new one will reach 6,800,000 


seein THE SPANGLED CHASM af 


Charts Depict the Changing Show 


The two “hemispheres” of the map show 
the skies as they appear from the North and 
South Poles of Earth, Observers in lower 
latitudes do not set all the «tars in one of 
these hemispheres at anv one time, of course, 
or even identical celestial arrangements at 
the same hour week after week. 

Around the hemispheres, the names of the 
month: indicate when the stars in each see- 
ment of sky are brought inte prominence by 
Earth's annual journey around the sim. Our 
planet's daily rotation on its axis also changes 
the heavenly picture, obscuring some stars in 
sunlight while others parade past by night. 
Earth's turning seems to 4yin the constella- 
lions near the poles of the celestial canopy in 
orbits of ther own, while causing stars in 
lower latitudes to appear to rise ancl set. 

The charts:on the reverse side of the map, 
designed by Er, Donal H, Menzel, former 
Director of the Harvard College Onservatory 
(see “Solar Eclipse, Nature's Super Speclacu- 
lar.” page 222), show the positions of the m- 
jor stars and constellations for viewing in 
every month, from various latitucies, 
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Of course no map could display more than 
a fraction of the hundret billion stars of our 
galaxy, the Milky Wiay—or the quactrillions 
of suns shining in the millions of galaxies -vis- 
ible in powerful telescopes. OF the 6,000 of so 
stars the unaided eve can see, the map shows 
1,971 of the most apparent, especially those 
that form the 88 constellations. 

A stip map depicts the constellations. of 
the zodiac, that band of sky centered on the 
ecliptic, the plane of Earth's orbit around the 
sun. Above the godiac, a panel tells where the 
plunets visible to the eve may be seen during 
the next three yenrs. 


Artist Aided by Photographs From Space 


Hlustrator Jay Inge, amember of the Sacie- 
tv's Cartographic Division, painted the pic- 
tures of Earth, Earth's moon, and the planets 
Mars, Jupiter, and: Saturn. He used photo- 
graphs transmitted from Mariner spacecraft 
6 and 7 to show the craters of Mars as we 
now know them, photographs from the Apollo 
missions guided him in painting Earth as our 
planet appears from space. 

The stargazer who takes out his map on a 
clear night to study the heavens joins a fra- 
ternity of the mind chartered at the dawn of 
history. The Chinese, Egyptians, and Baby- 
lonians hael discerned method in the seeming 
celestiol madness more than 2,000 vears 
before Christ, establishing astronomy as one 
of man's oldest sciences, Now moon-voyaging 
ustronauts and physicists plotting spacecraft 
flights to the planets turn again to astronomy 
lo carry out man’s boldest explorations. 

Except for a select few, space travel re- 
maing—in Our era—n Vicarious adventure, 
lived through televised images and the crackle 
of voices across the ethereal chasm. Still, the 
heavens belong loevervone who gates at their 
glittering display and seeks his own answers 
to the riddles there. The fraternity of star- 
gazers, ancient and honorable order, remains, 
as ever, open to all. 


"Additional copies of the map The Heavens, and 
other wall mops of the Society, may be ordered fy mail 
frm Doe, 61, Notional Geographic Society, Washing- 
ton, DC 2006. Price: tacliee peostage and handling 
E214 on paper, $3.4) on pilastic (unfolded 
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“Sunrises and sunsets grow side by side in these woods,” wrote Herman Melville 
Of the chungeful maple, ash, and birch forests miuntling the Berkshire Hills in western 
Massuchusctt= From on observation towtr on the Mohawk Trail, visitors enjoy un 
October vista that includes 4,491-foot Mount Greylock, highest of the peaks, in the 


Histance, Al Tannery Falls (nght) picnickers frolic below a 30-foot cascade 
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BErKSHIré 


By CHARLES McCARRY 
Photographs by JONATHAN S$. BLAIR 








EAR MY HOUSE inthe Berkshire Hills in the spring of my son Caleb's erzhth vear, 
Of Massachusetts 15 4 lovely forest place he and I stood by these brooks. The blood 
where three brooks meet. Standing byone that flows in Caleb's veins has been Berk 
stream, vou can hear the others ringing, shire blood for six generations, and settlement 
a6 in a choir loft vou can hear the sepa- of the hills goes back little further than that 





rate voices of the singers. These cold waters, Caleb asked about the rocks; about the cla 
in thetrr ancient courses, cut through gray  ciers that left them (and the volcanocs before 
ledges antl white boulders, creating bean the glaciers). about the Indians who may have 


eddy here and there « stone anima 


face that worshiped them, about the pioneers who 
wears a forelock of white froth. Finally the tried to farm among them. 





brooks come together at the top of a high clit “These rocks,” Caleb observed, “are like 
amd fall in twin cascades, like the bravis of the mind of the earth, They know everything 
an Dndian enchamtress, into a basin of stome that-ever happened here.’ 

then <pill downward in yet another waterfall The wild beauty of the Berkshire wood: 


1 hs 








lL ales eves, [or 


Whe new Li he hac spent hs 
entire dite abroad. He and his three brothers 

the first membe 
outside the Berkshires 
just hegrit 


anid the histor, 
lic, Blue as 


qwur family 
mnce the 


io OX] lore the landscape 


LALS centr 
—hacd 
of these ancient Mills which 
the New 
York State border and the Connecticut River 


i Yankee eve, between 


in western Massachusetts WY 


Map, page 

Poets and Writers like Wilktam Cullen 
Bryant, Henry Wadsworth Longfellow, Nu 
[han Hawthorne, Herman Melville, 
Pulitzer Prize-winning poet Kichurd Wilbur, 


And 


ives on a hilltop above Cummington, 
celebrated the [re 
quality.* Hut | confess that as a boy behind 
aoplow, | would bave loved the Berkshire 


snl better if there had been fewer rock« in it 


unr fig 
mve all 





Berkshires 


he wos Were fi pola filo cul the Winter < 
fuel, rather than a place to muse over wild 
many & Berkshire man—still 


aiding to the stone walle around his fhelde 


Aowers Fine 


with the rocks turned up by the spring plow- 


Ine, still fiehtine the forests that would «pon 


Wasachuseits.” b 
Migeehy gti 


ie Literary Landmarks of 


William FH Nicholas, GeowrRaAr 





if he neglected them 
—the hills are anything but lyrical 


take his mowines back 


“Things don't erow here,” my father used 


1 i, aa — , fi 
tc <a hey st manage ta cline. 


Stebbins Howes. Wie works ELS famils 
farm on the 


iver, 


& li oes beh Ee the wil ere cif Sait 


“| guess tts about a« pretty 


Lold me 


here as anywhere, But, by gosh, it keeps you 


i 7 ; a 
iJ i=} La Sick? ob 





wid of nature.” 

43 he spoke, Stebbins stood knee-deep in 
the late snow, It was the first day of sugaring 
—that brief period in early spring when maple 


sip 1s collected from tapped trees—and the 


| he 


Threweh o foot of fresh sow ricles Ea 
phael Howes; making the roundsof his sugar 
maples Wilh o tive-barrel Sap sited He mane 
his brother Stebbins set out 800 buckets: by 
mid-March, wurm days and freezing mzhts 
have Wsually broweht on the con For eenera- 
tions the Howes family has managed a dairy 


lari on hits Lee [i SO e ree ium MminetLan 


Wik | Le 


WEE) Laka fi 


Steam th] the Va porn.or it oy) is 


i gallons of 
sap Will weld one gallon of svrup) belched 
from bis sugarhouse (page 201) 

I asked Stebbins if sugaring, with all the 
work it involved, was still worth the efiort 

“Wo more effort than it ever was, he re 
plied. “And there's no sense letling the maple 
trees just stand there.’ 

The Berkshires are the eroded remains of 
loftier mountains that may have been stand 


belle row mM into 


Even in the late 
}600's their formidable eastern rampart, ris- 
inf an average of 2 000 feet, halted settlers, 1 
then, Mahican Indians had come in from the 
west gn 


ing 460 million Vears feo 


d eftablished a village in the remot 
the rile c hevone 
the mountain.” (In ie Lost of the Mohicans, 


Tames Fenimore Cooper gave the name of ins 


thevy knew os Housatonic. “ 


tribe a different soellinmeg which is still pre 
ferred. by mam 

Lintil 
gfed the westward expansion of those colo 
rats lorie eet t lec in the Connects FL 
Valley. And another ha 
fore thew arrived in any steable numbers 


bul nolin the Berkshires 


the early 1700's, the range. discour- 


RIVE 





i century passed be 


Yankee Traders Drove uo Hard Barenin 


A deleootion of Massachusetts: men met 
the Mahican leader, Konkapot, at Westheld 
in t724 and Peers LLCO him to a cepl ft), 
1) quarts of Tum 
Housatonic.” This tract. covered 
a fourth of Berkshite 
County. In similar tashion, these unwarlike 
and upright Indians lost the their 
Berkshire lancl before the ene of the 

The dispossessed Indians am 
much alive for Mrs. Polly Pierce, curator of 
the Historical Room in the Stockbridge Li 
brary. James Fenimore Cooper, she told me, 
was premature about the disappearance of 
the Mahicans 

Two vears aro, four descentiants of the 
Stockbridge Mahicans visited their 

(Continued on pare 204) 


three barrels of cider, and 
lor “all of 
bal what i mney 
rest wl 
Cent 
etill ver 


tribe's 


“ee Quer Weather in the Green Meuntains,”. tr 


stephan Greene, NatTiowaL GroonarHic, Apri i964 
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“THE LOVELY and the wild Mingied ic f 
"ate on Nature's face,” T 

Willa Cullen Bryant 
belowed Berkshires, whigh today enf 
ate: forests: ag id 
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Precious moments of play—those last few 


elore the bell tings—absorb voungeten 


outside their one-room sc hoolhousr in Save 
Sich small schools once sprinkled the tims 
tora Berkahires, anc) author McCarry well 
remembers his early vears in one at Plain 
heleL “But mine wae much larger,” he re 


colle: “it tel ten rooms” 


lost lands, It seems that some Inchans ofl 
NIshican ancestry still live in Wisconsin 

“They've forgotten their language,” Mr« 
“hut they haven't forgotten 
wre 
down trom elder to elder in their Jerends 


a ts 
LIne oft 


Pierce said Sailly 





the descriptions of Berks scenes hance 





jem, ob Wwondertul old man named 
Davids; whom 
the group called ‘Pop,’ told me there was o 
story in their lore about a place on the Housa- 


Loved 


Emel younger members of 


River where it was faster to portage 
irs 
continued. “Well, we took Pop to a 
Hot that we call Horseshoe Benel, ancl he was 
mith excitement. '¥es,’ he saicl, ‘it ks 
tells ws! And he gave the 


young people a fatherly look, as if to say, 


canoes than to paddle rownd a big bend,” 
Pierce 





hus as OUT Late ric! 
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“Trust the lemencs' 
Berkshire People Decry “Bahstin” Time 


For most of Massachusetts, the Berkshire 
Villiers remainece for 150 years “the place be 
yond the mountain.” The majority of the 
Berkshires peoplt came in from L_Onnecltecut 
of from eastern New Vork, and the produce 
thes from stubborn, 
south to York City, 


their 


Pee 


wrested ston 


Land) | wert tte 
cast to Boston 
Boston attitudes and Boston politics have 


The 


1 7 eh 
TERE anit 


never feurerl much in Berkshire life 
region may have paid its Lawes to Bo 
obeved Boston's laws, but its life was its own 

“L con't 
a farmer ] know 


Care what time it is in Bahstin.’ 





once told 2 commonwealth 
oficial, “and in Bahstin they don't tren what 
tinr® it 1: 

The mutual, as al 
most anv Hostonian—who would rather bral 


cenitiment m corcdialh 


nm Cape Cod or shiver in New Hampshir 
than crive 


will attest 


Vest Caer reer ti narcecise 
he lareesi exception to this good-natured 
nivale Berkshires 


erkshire Festival at Tangle 


between Hoston ~aned tha 


iL, FE 
is of Course. (he & 


woo 
Since 


near Lenox. Practically every summer 


— 
(O37. 4 


the Boston S mphon Circhestra 





has played there, attracting thousands of mu 


sic jowers all over the world, incliting 


Porm 


ye | 





Miarssuchusetts 
Phe Berkshire ski resorts have.also broken 


easternmost Pld. 25) 


[ies 
down Bostonian indifference. Bousquet’s in 
Pittstield, the oldest ski slope in Mossachu 
setts, bean drawing the cityfalk to the moun- 
tains 10 

ski (Ran in the reeon in 
wkKhing in 1935. and one of the 
making muchines in 19546, 


\952. Having Introduced the first 
934, the first night 
first snow 
Bousourt's ed 
its 16 slopes busy 

Clther ski 
bution to intrastate amit 
in New 


ski trea in Massachusetts (paves 


resorts make their own coritri 
Brodie Mountain 
Achford, lareest, newest, and highest 


1, _ 9 4 | 
le | 1, eed 


Jiminy Peak at Hancock, an important train 
Ing Fround for Vounesters who aspire to the 
Uo. Clympic skiing team 


Fo 


those who, like my wife and me, prefer 


sport, the Berkshire woods 


traversed by hunecre miles of unnlowed 


hack ogc, are & quel PLAT lia | if the cross 


Coie SKLET Riding cur oarrow Lier 


wu ci We eoosl OVet rut anc CTust to Le I 


seldom seen. (Jn a sun-bright Decembet (ish) 


skis Intersect ih oOotnrint 
COPS ach 


“ i] i ‘| a 
bv a Teceént warm spell, ari A) Wee Ie 


i , | = aT 
We thev sahvuitel be to wintel SCC. vs 


hicker in Dare bes jeweled Ov an ice storm thal 


hae Soater| each tee With ervstal A partride 


i cle from the <now at thi lifi of SKI 


: | i | ie | = AE | | 1. 
md & Wwhite-thiied DUCK Whietlics 2nd DOUnos 


way among the beeches with fils dork 
Harry Guyette, my old tnend and 
iwet shakes his heacd when be s¢es-me shine 


J T reac & re ' | L 
| cat ie t | if Torah # Re 





cii Sz1%', | Lis 

and @ettine feaiy io) 
tq? ; re. 
Wi cael cl mn tot DAY 


ompanion, and | can understand why Harry 


Mres, 15 a Tearsom 


i hi not lowe the Vel now, when @ 


can fFememnmpbe©r Woitetl 

f F = 7 a 
hall bir rl Wie Pubes ie 
res. and struggled to tne 


iritts, | he 


teal want) i blowme 


Tae user to be on the 


ek a an | | 
ae a 


ecattt le at covered the cutter crains behind 
| 1 Li h t Pe ee hel 


hioned we [rage Art 
lrie yA hwetore i hie tall Ctrl | be 
| Milk sometimes froze in the pa tl 


ow left it by an open door, and once a baskel 


rontaining two dozen new-athered Cees wis 


blown from my ha d by 4 OO-ie-pm-hide 


wind as I stepped out of the nenous 
Water for the fens the hom bis 








stock 
The waiter thal sloshed on our clothes rove 
before we reached home, and my mother used 
to thaw our buttonhboles with a het flatiron 
while we stew! my brother aod L. spread 
eamied in our frozen jackets and trousers like 





wicl te be cored half a mile in a wagon. 





cravonod figures in o child's drawing. 

Tt is still as cold in:-the Berkshires, but that 
rustic life 1s almost-gone: Harry luyette and 
a few others live a version of it, but tractors. 
oni chain saws make 
it easier. The passing of the old wavs is re 
erettecd, vel understood, by Thomas TI. Pack- 
ard, who lives with his brother Harold on 
ancl. their great-grenat-crandfather 

“When vou talk about the past,” Fom told 


milking machines, 





clearer 


me ont February afterncon, “vou re talking 
ibaut folks that loved the future. They came 
here in the 1700's and LS0O0'4 when this was 
nothing but Thev cleared the land, 
walled up, planted trees, built to last, and 


With) s 
mude afine future for thease who came alter 
The church, the school, the fumily, those three 
things hal to be Today, their 4kills are foe 
their idess cont count All gone 
When | was-a boy, Tom was @ young man 
His hair was dark as a Mahican’s. Torlaw, at 


_ 


OS, We is still as sinewy as fis wit, but fis hau 


a WL 


is White and be is likely to mention that the 
life lived by six generations of Packarids 

filled with the color of crops and the scent. 
af livestock—will end when he and Elarold, 
both bachelars Tom is chairman of 
the Hegre of Assessor in Flainheld, antl, a4 
president of the historical society, knows is 


ure Pirie 


Three stones high, 4 giant! 
mower transformer woder 
Lots Preparation fOr a nr! 
hieh-voltawe best at the Carn 
eral Electric plant tn Pitts 
field, A GE. tovention, Lie 
cali lights 
building om @ goleder 
The Berkshires mayor tn 


ecrrayrbex (3. © 


nthe the wed 


elon 


COST TAL 


miaks || 


Masked agai lint,awork 
CT 1 nrencks Tak chopped cal- 
Dh Tres nn DB slr Poe As 
Crane & Company in Daiton 
Founded tn TRO, the firm 
speciolizes in high-qualits 
“nthnery, iW tse nro woes 
praipaecr usd fo Uinta States 


CUTTenc. 


about our towns 

l remember well when the Packard traci 
tion af ving on the farm began to fal! apiirt 
It was a winter nihil in 146, sometime alter 
My brother and l saw pred vlow tn 
the sky about three miles away. It waa the 
Packiurds’ barn burning. By Lhe time Wwe and 


mast of the rest of the townspeople got there 


much isl me Anyone 


milking 


ithe could be cone to help 
‘Tl @ot the horses gut.” Tom recalls, “but 
heal of cattle, mowhe 


and the burn une the 


Wwe lal aeyen, eieht 
ten, Hil two fat hoes 
hay and corn im it 

Tom could never afford to get back into 


Ol COUFSE 


sentra farming. He went into potuto tatsing 
nd expanded his maple-svruyp) business 

"Lt peat uf ti 5 00) hie kets ne One mec,” ‘Tan 
avs. “but | can't do tt any more because of 
my health. You can't hire help, because vou 


You cant 


make svrup for less than 37 a gallon, and you 


pot all your money inte wares 


can't make a profit unless vou ce it yourself,’ 
Fanner Strives to Preserve Old Wavws 


The Packiarels fave the best natural sting 


ot hich hush bhuiehbemes for miles - arwiund, 
anc in season they sel] picking privileges to 
mit fice 
ble lwtre mabe | FCT 
temoled to sell it to 
“| didn't want to-see the blacberries ripped 


out, Tom “There's plenty of 


co omuch mn quart” Tom boweht tie 


neighbor who wn 
aq We polate erower 
perl ets 


= 


field around 


Tam Ppt kar s Hath Wis orce thie a eB af 
cormhusking bee where, in 


Tons 


i Wearly 








Home to the Enduring Berkshires 


wards, “Neighbors got together to de a little 
work and have a good time. That was a bee.” 

We young people of the town sat ina circle 
on the barn floor between the full hayvmows, 
and shucked 300 bushels of flint corn by lan- 
tern light Finding a-red ear entitled you to 
kiss any girl (or boy) vou liked Cider and 
doughnuts, laid out in unlimited quantities 
on orough lumber table by Tom's sister Olive, 


were & reward not much less sweet than the: 


kissing. The busking bee is gone, too. 

In winter Tom could be counted on for hay- 
rides, when the moon was full and Plainfield 
Pond was ready for harvesting. Men of ‘the 
town cleared away the snow, cut the ice into 
blocks, and skidded them ashore. Each family 
took a share and stored it in sawdust. 11 lasted 
all summer, and was used to cool the milk 
that most farms sold in bulk. 

Before the ice wus tit, there would be a 
moonlight skating party. We crowded to- 
gether under borse blankets on a bed of fra- 
grant timothy hay on Tom Packard's sledge. 
Tom put bells on his horses, and the steel 
runners of the sledge would squeal over the 
cold snow a3 Tom guided it beneath the arch- 
“es of bare maples to every house m town 
where a child lived. Tom always built a big 
bonfire at the edge of the ice, stirting it with 
just some twigs and one match, 

Tom had told me how, in his boyhood, he 
hacl helped his father binld a new barn on a 
foundation of stones they had collected from 
the frelels. Mostly it was made of sawed lum- 
ber, bot Mr. Packard and Tom hewed the 
beums by hand, scoring them with a hand ax 
ami shaping them with a broadax. It’s on 
ancient skal 

“lt occurred to me years later,” Tom sand, 
“that be was petting my hand in, teaching 
me how to do it so the art wouldn't be lost.” 

lt occurs to me now that Tom did some- 
thing like that for a couple of generations of 
bovs and girls when he let them hosk his corn, 
or hauled them to Plainfield Pond to skate 
by the light of a bonfire on ice that was as 
clear as the conscience of 4 neighborly mat. 

Even in the 14th century, the focus of 
Berkshire life had begun to shift away from 


20 


farmers like the Packards. A remarkable 
group of industrialists and inventors lived 
in the Berkshire valleys side by side with 
writers like Bryant and Hawthorne and Mel- 
ville. Author ane entrepreneur were drawn 
there for the same reasons: the hills with their 
thick woods, the streams in ther downhill 
race. But where the writers saw God's elory 
in the great trees and in the flow of the Hoosic 
and Housatonic, the manufacturers saw tim- 
ber and walter power, 

William Stanley perfected the electrical 
transformer that made Great Barrington the 
first town in the Nation to use alternating 
current commercially, Allen Wilson invented 
asewing machine in Pittsfield. Fine papers 
were made in Dalton, Hinsdale, Lee, and 
Housatonic. Marble gouged from quarries, 
aleo located at Lee, was used in the United 
States Capitol and for headstones in national 
cemeteries. Textiles were woven in at beast 
a dozen places 


Tunnel Proves an Engineering Triumph 


The Berkshires ond Boston finally agreed 
that some of these goods ought to flow cast. 
ward, but the Hoosac Range stood in the way. 
So it was decided to bore a nailroad tunnel 
44, miles long through the mountains. 

Construction started in 1851. For 24 vears 
the work was plagued with delay—dnilling 
difficulties and mounting expenses. Finally, 
after the Introduction of pneumatic drills and 
nitroglycerin, the Hoosac Tunnel (map, page 
00) was completed in 1875. The project had 
cost 195 lives: Soon trains started rolling 
through, and the Boston & Maine Railroad still 
travels the dank darkness of what was, when 
it opened, the longest tunnel in the world, 
after the Frejus that links France and Italy 

One of the products still lowing out of the 
Berkshires ts literally a money crop, created 
by the Dalton papermuking firm of Crane & 
Company (page 207), very day, most Amer- 
icuns touch something that comes from 
Crune. For their mills have been manufac- 
turing, for almost a century, all but a minute 
portion of the paper from which United States 
currency is made. 


Helping hand for a newcomer: On the dairy farm of Dean Morey in Cummington, 
Charles Dytelle feeds o calf too weak to etond and suckle. A Berkshire bormer—us 
natives call themselves—Mr Morey, with one hired hand, milks by machine more 
than 40 cows twice each clay. Last December, after fire strick this hatn and killed 38 
animals, friends, working in sub-zero weather, joined him in re-roofing the structure. 
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picture wincow we viewed the result«. Out 
side, with w trash like artillery, five million 
volts fashed from one hizh tower to onother 
across the gray winter sky 

“We're learning a jreat deal about how 
these very high Voltages behave—comething 
ho one ceally understynes completely,” said 
(reorge W. Alexander, head of the laboratory 
"We're going to have to understand if we are 
lo design transmission systems. that will 
curry the voltage: the Nution needs for the 
future.” 

A quieter but no less determined search 
for knowledge than General Electric’s has 
been going on since 17935 at Wilhamstown 
hone of Willinms (olleme—atter Harvard 
the oldest inetitution of higher jéarnime tn 
Migsscic husetts 

Wiliams, th the traditign of it ost ‘re 
nowned professor, the Reverend Mark Flop 
kins, who was college president from 1534 to 
is; 2, still emphasizes small classes and close 
student-teacher relations, A ¢elebraterd| alum- 
nus epitomized his schol anc teacher “The 
itlenl college ts Mark Hopkins on one end of 
a Jog and a siudent on the other.” 
AL sartield a few years. before he became 
President of the Uniterd Siates 


wud Jurnes 


Clamps Weleomes Co-ed Invasion 


l wondered what Calvinist Hopkins, who 
att stern standards for Willams: men, wouic 
have thought of mini-skirts in the snow. (Jn 
the campus | hacl noticed wn unusual scene 
lor ao men’s colleve. Slender voung women 
thei? winter-pinkened faces framed by long 
nes With Lieir books 





wr. Were Walking to é 
hey were some of the 60 girls studying at 
Wilhams under exchange programs with Vas- 
sar, Mount Holyoke, Smith, Wheaton, ane 
Lonnectetut College for Women 

When I put the question to Dr Jolin E 
Sawyer, Wallan’ s twelfth president, he 
chuckled. “Mark Hopkins was interested. in 
hurnan ¢rowth, above all [ clon’t think the 
ht Wowk) have startled him. Nor would 
the scene in September of 1971, when we be- 
min admitting our own freshmen girls.” 

WEE the Walliams 
DuWding, 7 oa treasure house of art. [t 1: the 
Sterling antl Francie Chirk Art Institute 


COM pus: 1 Oo Marble 


Here, along beautifully lighted corridors 
hang 40 Renoirs, together with ¢<ome 200 
works bV Slonet, Minnet 
Rembrandt, Rubens, Gainsborough, Turne 
Gorn, Toulowse-Lautrec, [noess, Remington 


Piers della Francesca, arr & SLOTe of others 


Pissarro, Laeeas 


“Largest night-skiing area in the word,” owne#r 
James W. Kelly teseets of his Brodie Mountain 
resort in Swew Aeniord (asl seasan during 148 
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tubo lers 
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Mir. Dodd, who is 
Shakur chesagn, filled mr th on some histor 
The forceful 
Englishwoman named Mother Ann Lee 
came with eocht (ollowers to Americain fri 
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Shaker community, earlier ones had been founder in New 
York at Watervitet, outside Albany, and New Lebanon. At 
the height of the Shaker movement, just before the Civil War 
there were obowt 6.000 members of the sect in 1S communitie 
rng 2 for west as (Chin ane as far south as Kentucky 
Wir. Loch Produced mn old engraving of one ol the Stukers 
drmnie sessions of worship. In the picture, the faithful wer 
cancing the mseives into the shaking frenzy from which thes 
took their name Leopig eces a tae 
‘There's & prophecy of Molher Ann's that the sect will 
have a rebirth when its numbers are recucerd to the number 
Moher original mission, Mir, Dodd-saicd “Althoweh b dan’ 
have a complete list of present-day members, | suspect the 
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Ta" Ny be close to t 

Nivw mother, whois 79, remembers visiting the Shakers with 
ler father, a farmer who likecl to buv their famous vegetable 
seccis. Cin their way home to West Stock bndee, erandtather 
would sometimes steer his bugry through Lenox 

“We've seen some plan and honest birds this morning,” 
he'cl say. to his small claughter. “Let's look at the peaceck: 
in the eftemcon,” 

The “peacocks” were the New Yorkers who were spending 
millions around Lenox on mansions and grandiose hospitality 
1h imitation of Edwardian Eneheh country life. Their eclifices 
Included [00-ragm “cottages,” and even one reproduction of 


the Petit Trianon at Versaille 
Many Estates Now Serve Educational Purposes 


Phe great bouses of Lenox are now filled mosthy with 
School chiltinen, for many have been taken over by the board 
ing schools for which the Berkshires are well known, Lenox 
School berun in 1926 hy the E Piso ps iW (church, occupies the 
former Schermerhorn estate and adjacent properties in 
setting of shally woods-and splendid building 

Che institution; “a place asking: moderate tuition for bovs of 
moderute means,” hae 80 students, taucht by a far dlty of 

“We trey to bistill the idea of service in our boys,” David H 
Won, assistant heachmnster, sand, “and we're purtirularl. 
Proud Of our summer projects. Gur groups have spent sum 
mers really helping out the disacivantaged in Japan, Mexico, 
Canada, E.ngiond, and an American Indian reservation.” 

Hone of the newest of Herkshire’s schools, Simon's Rock, 
tes bl miles south of Lenox, ci a folel of the hills in Great 
Barrington. The founder, Mra Elizabeth B. Hall, told 
that ee site was once the home of her parents. Here she ls 

resting something new in Aunerican oclucation—a four-year 

course in college-level liberal arts for students who have 
completed the tenth grade. About 30 now study at Simon's 
Rock, which grachuaterd its first class this year 
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NATURE'S 
SUPER 
SPECTACULAR 


By betes ie H. MENZEL, Ph.D. 
arvard College Observatory and 
Susithnonien Astioptrsien Observatory 


and JAY M. PASACHOFF, Ph.D. 
Harvard College Observatory 
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ABOUT EVERY 18 
. months, some part 
of our world expe- 
nences an event that awes 
astronomer and layman 
alike. In a remarkable 
coincidence of size and 
distance, the 2,160-mile 
diameter of the moon— 
1/400 the size of the sun 
but also only 1/400 as far 
from the earth—blots out 
the face of the sun, that 
huge ball of glowing gas. 
The result: a rather eerie 
false night for anyone in 
the lunar shadow. 

As a dedicated observer 
of total solar eclipses, I 
have been privileged to 
witness 13, perhaps as 
many as anyone in the 


world, My first occurred 
over the Colorado Rock- 
ies in 1918. Jay, my col- 
league on the latest ex- 
pedition, viewed his first 
of three total eclipses 
in 1959, when he joined 
other members of my 
freshman seminar at Har- 
vard on an eclipse pursuit 
bv airplane over Boston. 


Corona Holds the Key 


Like most eclipse chas- 
ers, we scize any oppor- 
tunity to stand within the 
lunar shadow for a brief, 
invaluable glimpse into 
the secrets of the sun. Our 
kev to those secrets is the 
incredibly hot corona, 
the halo of pearly light 





surrounding the eclipsed 
sun (above). | 

Most scientists believe 
the corona's ionized gas- 
es stretch all the way 
to the earth, enveloping 
our planet as well as the 
sun. Thus, understanding 
the corona is relevant to 
understanding our own 
environment. 

Though eclipses occur 
reasonably often, oppor- 
tunities to examine the 
corona arise rarely. The 
central dark shadow, or 
umbra, has a most per- 
verse habit of crossing our 
globe in inaccessible re- 
gions. The umbra touched 
down on the broad Pacttic 
Ocean, for example, in the 


bursting through a lunar valley 
produces the “dimmond-ring 
effect,” cignaling the end of the 
total eclipse of March 7, 1970. 
With support from the — 
National Geographic Society, 
the authors led a 17-man 
expedition to the village of 
Miahuatlan in southern 
Mexico to record the dramatic 
alignment. Near the end of 
totality (left), astronomers 
Menzel, right, and Pasachoif 
gaze al the phenomenon, 
visible in their cochostat— 
a motor-driven mirror that 
reflects the eclipse inte 
spectrograph (next, page). 
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224 National Geographic, August 1970 


eclipse af May 20, 1965, hitting only remote 
islands On July 10,1972, the shadow will cut 
through inbospitable areas of Russia, Alaska, 
and ‘Canatla, before leaving land at Nova 
scotia. The following major eclipse, on June 
1), O73. will o¢eur over the Sahara 

Washington, Oregon, ldaho, and: Montana 
will lie within the umbral shaclow on Febru. 
ary-26, 1979 The U.S. East Coast-omuist wait 
until August 21,2017 lor its next total eclipse 

Fortunately for professional and amateur 
astronomers, (he eclipse of March oro 
fepresented a welcome exception to the rule 
of inaccessibility. The last total solar eclipse 
to occur over the eastern United: States in 
this centu ry cast its shadow across the homes 
of more than amillion and a half people from 
Mexico ty Newfoundland 


Shadow Grazes Edee of North Americn 


Starting over the Pacific, the umbra first 
touched land in southern Mexico (diagram, 
page 232) The wave of midday darkness 
crossed the [sthmus of Tehuantepec anc! 
traversed the Gulf of Mexico before <triking 
land again in northern Florida The shadow 
streaked up the comet of Georgia, South and 
North Carolina, and Virginia, then quickly 
swept across Atlantic waters to blanket Nin 
tucket Island and touch Nova Scotia: The 
three-hour journey ended at sea bevond New- 
foundland, §,500 miles from touchdown point 

Unioubtedly more poople traveled to ste 
this eclipse than any other in history, Some 
hity million people lived within a day's drive 
of the umbra’s path, from 80 to 100 miles 
wide. Countless thousands lined! hishwavs 
and benches during the eclipse, awaiting the 
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two to three minutes of totality to watch a 
virion of rare beauty, the sun's corona. Totall 
or purtially, the eclipse could be seen over 
nearly every section of North America 

Many interested scientists, however, estab- 
lished observation posts notin the populated 
centers of the East butin the mountains and 
vallevs of southern Mexico There we were 
promised the clearest weather and longest 
uration of totalitv, about 244 minutes. 

Our i-member expedition, sponsored by 
Lhe Harvard College Observatory, the Smith- 
sonlan Astrophysical Observatory, and the 
Notional Geographic Society, chose as: its 
hase of operations the Indian community of 
Miahuatlan.” Some 300 miles southwest 
of Mexico City, the town fies in the midst of 
mazmnificent archeological remains from the 
fapotec civilization. The state government 
at Oaxaca, 50 miles north of Miahuatlan, 
atranged (or a suttable observation site and 
heaclquarters 

ur advance party arrived in Mexico on 
Ftbruary 7, allowing only a month to set up 
Our complex equupment. The temporary quiir 
ters delighted us. We had two rooms and the 
courtvard of an old music school, the Escuela 
Filarmomea Municipal; atop the tallest hill in 
town, The school’s high adobe walls blocked 
the sweeping winds anrl dust, and offered 
protechion from friendly but cuoriows Miahua- 
Uecons who might have unwittingly inter- 
fered with our work. 

lectric lines, toilets, and nuinning water— 

SAGdhHenal soppart came fram the Air Forte Cam- 
briter Reswtarch Laborternes National Sclence Fitrriala- 
ian; Austin Stainton Feundation; Duncan bh Read 


wiichtebiure, Virgen; folin |. Terlep- of Puvble, Coloma: 
ane Videonhrs, Ine af Cambridge, Maxeachysett« 





Awesome tendezvous of sun and moon 
draws villagers to Miahwatlin's main square 
anc cathedral rod. Some watch the progress 
af the eclipse through smoked glass or foggies 
of dense film, Foclipse day nearly doubled the 
powiation of this Incian town of 16,500) the 
area offered astronomers from more than a 
deren nations clear skies and a long period af 
Lality—3 minutes, 73 seconds 

Awaiting darkness at noon (lefti, Doctors 
Menzel, neht, and Pasechofl check the <olar 
mage on the spectrograph that sepuirates it 
Into component colors for analysis. A ghost 
image of the partial -echose, reflected in the 
camera lens, appears besicle them 
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Cooks in Nuns’ Habits Help Astronomers 


We ute most meals al an improvised restaurant established 


} a ~ | \ t 
on our behalf by the sisters of the local parochial school. The 
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tral Pt Cher scentinic of al wClIVil Ares mn 


ihe thiree-week pernod of aliening pred testing equipment ti 


prepare for the big event passed quickly, but with occasional 
problems, which were nat Unexpected. Aun electric moto 
which turned the yuteing mirror to follow the sun—burned 
ut This caused some anxious moments. Fortunately, not ‘LD 
NOUr later oa telephane call irom Boston radio station WHDH 
Shel bow we were farine 

Wie ¢ spo Lied ed about the motor ind how to obtain a eh 
nent in. Cambridge. Within 74 hours we re ceived assurance 


that a replacement was on its way, as indeed it was 


u , i a & i 
hk F ae i. apy be {3 : = a 
1 week Gebore the eclipse, all Shohuatian assumed & car 
it } * os . | i 1,1 r i Tha j : oo. law. 
Wa Dos pnere. Fernape ioe tow ispcopre ound Lae stlen 
r 
1 y = ' = . i 7 1 = 
Lr Val he eclipse a bit varwe, but they recognized a 
; 7 "y rod a i 5 7 | : 
Lestite it as Hal STE DIY DPS CHUVenth he fara thie Whl- 
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ape AOU, ina Se Ve: Ca iil LO TSI Ae ino Coan 


ADbost exciting thine we have seen... streamers extendin 


il ar tfom tha HT as howe ry Dene) nnothernaned, " al 
Or. Menzel, veteran of 15 total eclipses Films revealed: tn 
COPrOTLA he While-not fa E PEELE 4 aie pea 
I>] at Huet [ie moon hhc lif Wl LE iia -] tnrus 
Ing Spl ka ri fi cE MON Mik nei Ape j 
[he energy {rem the pearly ring helps explain the makeup of 
thy i a eal a the ham Pirie! Ol raciaton that mai 
LE! clit’ Communication rH Rca pace WaVvelel 
icy 








S rel | rFc 1 "| ‘ TL wat i oe 
Church bel Winged trequentiy ond interminably, oan 


nerve-shatienne fireworks displays wudded a mew dimen 
i the clamor, The supply ol fireworks seemed! mnexhaustible 
Within five blocks of ou jUArters, Mm fewer than seven fac- 


bortes turned oul elaborate cdesplat 


eli 
Thoweh we tried not to think about it, one recurring situa- 
bon bothered us. Each morning the sim shone brilliantly, but 
hie corns clouds often drifted aver before noon. Steter Moarin 
(sulieres Munoz told us not to worry, this was a crazy month 
*FRedreroe ex locd,” she <add, assuring ws that March—and the 
lay of the echipse—would be better. She was nicht. Of the nine 


lavs Immediately preceding the eclipse, seven were excellent 


Sky Clears for Eclipse Day 


Mice at dawn on March 7. we cew no clouds anvwhere. | 


Am @ specialist in bequtiful skie® an 





VE Never S@en Othe more 
MmArnihcen! lhe coir wi i clin fi blige, erin ren EXCEH 
a omuch tigher altitudes than mile-high Miahuatlin. Not the 
hetitest trace of dust, for, or cloud marred the view. It was thi 
mast pertect skv 1 har ever seen 

42 (he first contact of moon anc-sun occurred on schedule al 
WeO7 am., the sky remained unbelievably blue. The moon bit 
Into the sun's disk ubowt an hour ancl a hall before totality 
ind we completed our final tests: The sun became a narrow 
crescent and, just betore totality, the shadow bands—rnipples 
Of light anc cdurk caused by trrevularities im the earth's Wape;¢r 
Lomas e—rtusherd over thi CToOUnH 

ALS Viper counting off the seconds fi totiulits hewmaend f it] 
iL LEE PeCOriey Wee Fife mince the re orcing Oo few dyvsearlie 
20 [ial we could Gevote all our attention to the spectrograph 

Lhir largest nm a feces of equipment, t he SPeCIMMerapny 
desiener| br Dr. J James G, Baker of Harvard, a leading specia 
ist in opti al systems. The instrument, which analvees light b 
li I eine LE Cicer inthe ti CAMO nent cle Ts £0 Ty 








The universal urge 
to study the sun 


ype r GROUP LEADER Dr. . V. Steshenk 
P escorts the author and Mexican student 


1 :] rm 
Serulveds, rear, on o tour of the 32-man Kissin 


camn, one of the larpest of more than 40 teams a 
Minhuathin. Mexican and Soviet flags fly at right 
Flastic cover protects a hatter: of telescopes. left, 
Sam cueat. Chow over the mountwins never ml 
vanced to the plain: thin clouds overhead threatened 
for two cloves, but chd net Arar cn Mirch 

In tive Harvard camp before “E-Day,” Dr, Pasachofi 
opens the spectrograph (right), revealing the band af 
eolor color. A chust-free but housed the 1;500-pound 
instrument: only its first lens protruded 

During the telipae, solar crescents appear in mon! 
tors (left) for TV comeros, used for the first time to 
measure polarization of coronal light. Video tape re- 
ootds the trues for later study. Screen reflect two of 
the ¢@xpedition’s 17 members, Darrell Fernahdl, left, 
and Jeffrey Pitts. manning cameras beside a church, 





Tongues of luminous gas 
arch more than 25,000 miles 
above the sun's vanishing rim 
in the upper photograph, taken 
through a six-inch telescope in 
Kinston, North Carolina. Sun- 
ight. shines through the moon's 
irreguiar terrain in final gleams 
known a: Baily's beads. 

As the moon draws its slow 
‘curtain across the sun's face, 
ibe loo sequence—takes at 
with a: 34inch telescope—res 
veals sunspots as dark specks, 
some larger than the earth. 
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Crescents quilt a wall in 
Annandale, Virginia (right), as 
light leaks through foliage and 
projects inverted images of the 
eclipse. Mephen Mazzatenta, 
four, watches near totality. 

Om a special Eastern Airlines 
flight (left), racing the moon's 
shadow over Nantucket Island, 
Massachusetts, Dr. Leonard 
Carmichael, Chairman of the 
Society's Committee for Re- 
search and Exploration, peers 
through dense film. Flares from 
the camera lens seem to float 
across the picture. 


Coe oY dae? Geos if Ae 





iH cannot readily be pointed at the sky wand 
turned to follow the sun. Instead, we built 
brick piers to support it horizontally, and a 
rotating mirror, called w coelostat, reflected 
the sun mare ine the lene ee 

Our two and a half tons of equipment o 
included four television cameras (page 2258 
rei ecording the corona on video b Pre il 
ditterent waveloneths throwen turning rows 
ord filters. Measure the polarization tells us 
ww much of the light we see me the corona 
comes from the sun's upper atmosphere, and 
how mich 16 suniient scattered | LSE Trt 
cles between the earth and the sun 

We also used a apttial eclipse camera 
alescone to ohotogranh the sun through a 
polarizing filter oriented at different angles 
ind owe user seven ndditional still cameri 
int tan movie cameras to recora the Coron 
With warDouws bene 

For a change, we had enough peopl 
I rect all tha Wimmer Wha erg ed FP Lorene 
wh | it olten iccpstect Di dha eclit E in the 
Hast, could relax and enjoy this one 


La PT iE i. BRL A ee Be 2 2S 


Wave of Sight Sweeps Cher the Camp 


is we tended to our different assignments 


the camp grew darker. Birds flew aimlessls 
ibove us. A distant rooster crowed The 
ilence. The sky. by now reflecting a pink tin 
i, 


‘OM the NOrLFon, dimmed 2 1 a Storm Were 


approaching. Lt grew noticeabiy colder. | he 


| . 
ular crescent vanished behind the dark moon 
1 
momentarily through the vallevs and crags ot 


Ine jel k flash, the “chamornd-ring effect 
(Gwe 2zeok as the corona burst into view 
“Totahiv'(” | shouted. Qur programs of 


picture-taking already were in motion 
lay, Us! sheet of black foam rubber, 
arte ae a human shutter for the lens of ti 
mectropranh, avoiding the oss bint 

De LANAI A ariure if Hi i er the uiiine of 
the solar imare in the coelostat Uthers man 
aged the cameras and telescopic pear 


J i ; ; 
lime stood still, bul eventually Hal 


a perked fram the other edge of the 
moon. With sighs of rebet and joy, we threw 
Out arms around one another 

sme of Wr most imtens Work still tbe 


L } ; r al | wll 
re ihe Nluch iC Ah OONieticn Wi i 


: i 7 - Z — © - = - i] 
fed into Mmachine= and i om pute S OUTIng Lie 
oming months kvyen af this preduminan 
- t 
sa a A. nyc ft cifi ia Pe excite 


Amazingly, OUr aUNIarY ¢ameras gave es 


a thrilling rite, [M rhiviqs th MECS. SOLA 


SURICHROEE 8. LOUIS BATA (EC) 2 








“T will darken the earth 
in the clear day” amos #0 


| | Te erccil Liye 
| the «lard rounded by th 
I jE te I slain om the ¢ 
| ihe 1 | I ida New ouncdan 
ping iit it pace. The init il 
| | mm Calif cles rhe at 
urt| (ETRE rue 
i | il | rn ir. Vienmzel L}~-O0 
E, if deat nite coc 
Hh wet | li iravwn witl erin 
vi | wet bev |i= cuore | hes thye 
I | t rroupe re abot 
| n the average and mest 
hile tonic Striesicone 
re | | it kirmomerl the populous Fast 
va | Laet toate Hipwe the easter SOLAR ECLIPSE OF MARCH 7, 70 
| ary] a le thie cet AS SKETCHED BY DA. MENZEL 





SIreminiers ever photographed [pages 220-7) 

The sky's extreme clarity enabled us to see 
those spikes jutting out at feast ive Gameters 
from the sun 


Streamers | had seen in the 
past extended barely two diameters 
These ravs tell us much about the 
of the corona. The étreamers’ great length 
convinces me that mterplanetary dust con- 
tributes litth to the brightness of the outes 
and that the role of dust has been 
greatly overestimated, Phe evidence has enor- 


_ a Ga 
DALE 


COPOrn aL 


mous sieniicance in our quest to learn how 
mutch of the ight we sce ciimés directly from 
the sun's outer atmosphere god how much 
results from reflection by particles in space. 

The answer to this question, and others, 
Would have immediate application. For ¢x- 
ample, we must lewn what we con about the 
solar Wud 
earth, Further, if a major biast of protons 
irom a solar flare were to strike an astronaut, 


the outer corona blowtng by the 





the effect would be much the «ame as would 





be caused by radiation from an atomic blast 
Most important, eclipse studies aleo help us 
to understand the sun ttsell 

The final fiesta at Minhuathin, overflowing 
with joy and gratitude for completely success 
ful expeditions, lingers in our thoughts 44 we 
ponder the test réesults-at our observatory 
Event some of whom 
hac CXPTrCSscd Miskivitigs Abou! 





1 people of the village 
the entire 
affsir-—seemed reassured now that the crisis 
had passed. Though missionaries had tried 
for werk= to calm the Indians, many clung 
to the beltef that the sin and moon would 
“Pump Bnd be bost forever 

tleast one senior citizen wctually relished 
the experience, however, A Mexican colonel 
Mia huatlan 
This wise old man of the 


tiene to explained later, 
at gore Pate thal 
he enioved the festivities and excitement, 
and wondered if you couldn t make the ex 
an annual affair.’ 


We wel we could 
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Colombia, 


more than 60 varie- 


] HAD COUNTED 


from hes of moth around 
a ceding bulb when 
Amazon the bunkhouse beean 


to resonate to a throb 

tO of helicopters. I ran to 

rh ee | join the Trans-Andean 

Span sh Pipeline gang on the 
, = porch. 

Main A hint of equatorial 
dawn sharpened the 
tkyvline of forest sur- 
rounding the jungle camp. Far off, red and 
green navigation lights bobbed through cloud 
tendrils that touched the forest crown. At 
hand, mong the 2-bs-4+ porch railing, a few 
votive candies sustained the Immaculate Con- 
ception vieil observed throughout Colombia 
the night of December 7 


Pipeline Men Commute by Helicopter 


The column of helicopters blustered inte 
the compound, blowing the hard hat off a 
welder’s head. The candles went out. 

As aircraft skids touched ground, work- 
men scrambled on board with lunch boxes 
aod water jugs to begin their daily trip into 
primeval wilderness to lay an oil pipeline 
from eastern jungle to western ocean, 

“Ride shotgun with me,” George Mann, an 
American construction superintendent, shout- 
ec] in my ear, 

We crowded into the chopper from which 
he supervised traffic from Amazon tributaries 
to Andean summits, a 35-mile stretch supplied 
entirely by air. A placard on the instrument 
panel claimed that the helicopter had a world 
record of 14,200 fiving hours. 

“You'll be spoiled for flatland fiving,” 
George predicted as we lifted toward cloud- 
manthed mountains, “And once you've flown 
with Sanchez, no other pilot will do.” 

Both predictions came true by sunup, Capt 
Alvaro Sanchez, a Guajiro Indian born on the 
Spanish Main, handled the helicopter as if it 
were wired into his nervous system, He veered 
into a gorge, sinking almost into the spume of 
the rapids. He borecl upstream just under low 
cloud, fanning foliage on both sides. 

The pipeline snaked up the Andes We fol- 
lowed it We perched on cliffs to discharge 
workmen, At an wely side where five men 
hacl fallen 1,400 feet into the river (page 2458), 
a clump of trees rumbled down towurd us, 
riding upright on an avalanche of boulclers. 
With Red Baron aplomb, Sanches whisked us 
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out of danger and cranked straight up te 9,000 
iret, where batlstones bombarded our hull, 

While other helicopters hauled cabins, 
bulldozers, and bridges into the rain forest, 
we picked pipe off a stockpile. We darted out 
of a cloudburst like a hummingbird in o wa- 
terfall, carrving tn our bellyhook: a one-ton 
tube 43 feet long to welders who were cou- 
pling sections of the $52,000,000 pipeline. It 
nuns from the oi) wells near Orito to the sea- 
port of Tumaco, in Colombia's southwest 
comer (map, page 241). 

More than 300 miles northeast, in Bogota, 
my wife Sue awaited my return [rom the oil- 
felds—one of the few places too rugged for 
her to accompany me during our 18,000 miles 
of travel throtghoutl Colombia As 1 flew to 
the capital via Colombia's Avianca (founded 
in 1919 anc the oldest civil airline in the 
Americas}, | reflected on aviation's role in 
unifying this once-lisjointed country, Bogota, 
an admirable base for our forays by car and 
Plane to all corners: of Colombia, used to be 
as-secluded ns Samarkand. 

The first European to reach that high 
Andean plateau bad aternble trip, Gonzalo 
Jiménez de Quesada arrived in 1547 from the 
Spanish Main with 166 survivors of an &00- 
man expedition up the Rio Mavrlalena, the 
countrys main waterway. He was looking for 
El Dorado, but failed to track down “the 
Gilded One” (page 249), After conquering the 
settlements of the Chibeha Indians, Quesada 
staked out a town called Santa Fe de Bogota, 
He later became marshal of the New Kineg- 
dom of (Granada, a realm that ultimately ap- 
proximated present-day Colombia, Venezuela, 
Ecuader, and Panama. 


Lofty Capital Bristles With Skyscrapers 


Beneath my plane the vast billows of the 
Andes flattened. Strewn at the foot of a final 
swell lay Quesada’s town (pages 242-3), now 
numbering two and a half million people, 
loitiest of the world’s great cities at §,660 feet 
altitude. Really over 9,000 feet, | thoweht, trv- 
Ingin vain to count all the skyscrapers I could 
see 2s we banked to land. Then Eldorado 
welcomed me with a free cup of 100 percent 
Colombian coffee. “Eldorado” is the name 
given the jet airport. 

Whizzing along the freeway into town, | 
recalled how Bogota weed to depress visitors 
with bleak buildings, xenophobic stares, drab 
ponchos, abandoned children sleeping under 
newspapers in downtown doorwavs, and 
news stones of rural murder and urban 


Leapirogeing the 











“—wWecks on the shoulder of the 1|300-fool scar (opposite) pe 
solve inte men and machines laying an oil pipeline (above! 


\ hen crews cut ps slanting traverse on the tar defi of thie pores (_ POSSI] ne 


ipice above Rio Scho (Dirty River), earth siubes bore it away, 1a aa" a sib] rf 
taking five ves. Finally, bulldozers dug across nearer the toy the HNPOSst He 
Welder te in 44-fot-long sections of [ie A-raws check ae hy 
clifl 


their work. Muchine in the distunce bends pipe te ftthe curves 


Lela inked tracters im pairs for salets 

Colombia's oll exports tank saecoml aniy to coffer in value 
7 | ' mt 4 F 
Fotelen-developed ol] coneessron revert bo the government al 


the expiration of 40-veor leases 


Hut smiles, mim-skirts, and the 
sheen of prosperity dispelled my outdated 
memories. (Nel buildings had been scrubbed 
for Pope Poul’s visit in 1968, and new con 
struction sparkled. Dusty provincial siores 
had vieldect to smart shops: 

[found Sue at her favorite haunt, the Geld 
Museum, looking af a magnificent exhibit af 
ore-Columbian wrt. She had talked curator 
Luis Barriga into letting her handle an emer- 
id as Dig as her fist (page 249). 

“Ths 1,796-carat gem used to be kept ina 
sud Lr Garrniga. The current 
receplacle is a luxurious bank vault that vist- 
tors enter in darknes<, Softly a glow begins tu 
uminate displays of the best of some 13,000 
gold artifacts that escaped being melted down 
by Spanish conquerors. 


chestruction 





cigar box,” 


Bank Has Many Interests 


The Gold) Museum was built by the Banco 
de la Republica, surely the world’s strangest 
bank. The bank not only i the repository 
for the nation’s currency, bul it also engages 
in cultural and philanthropic activities that 
inaeerl Gs 

“The bank buys period art, prints books 
as well as money, and has helped restore hic 
tone sites, explained Dr. Barnga. “Tts Las 
Angel Arango Library houses-an art gallery 
and concert hadl. Until this year, it marae 
the nation’s sal! resdurces, and thus was cus- 
lochian of the enormous Salt Cathedral, a tem- 
ple established in on underground salt mine 
at 4ipeaquira, near BHogets [ts projects in 
clude six hundred water wells for nomads in 
the deser) of the Gauajira Peninsula” (map, 
opp site| 

He showed ws ao cast wold figure of a ruler 
with his entourage on a ceremonial raft (page 
244). This treasure—we acquired it last year 
—suitrests that the local Chibcha legend of 
El Dorado wasn't simply a tale concocted! 
to clelucde the conquistadors, The Chibchas 
Husted their king with wold and rowed him 
out on Lake Guatavita, near Bogota Then he 
submerred himself and rinsed off the gol! 
threw tn offerings of golc 
objects amd emerilds as sacrifices to the cod 
mM the lake.” 

The new Gold Museum, Banco de la Re 
pubhca, and 38story Avianca Building flank 
Parque Santander, a monument to Colombin's 
fret republican statesman and jurist. Francis- 
code Paula Santander helped organize Simdn 


While his sybrects 


Hollvar's successful 1819-1822 CAM pier te 


free Colombia, Veneruels, and Eciiader fran 
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mbt area At 


Pre-Columbian stone idol giowers in a 
parkatSan Agustin southwestern Colombia 


Mighty mountain spine bisects a land of 
holy plateaus, cver-verned jungle. ane 
warm shorelines. The TransAndean oil 
pipeline, ao maior eniineering feat, crosses 
the mountains oeer the border with Reuadot 





Colombia 

ieee OF COFFEE, of, emeralds, and gola 
South America’s fourth largest countrs 
—after Brazil, Argentina, andl Peru—touches 
the Paciic Wrean, the Caribbean Sea, ane 
the Amazon Basin 
Wrarcked 
decade by bancitrs 


ior ff 


and =o pndeclarer| 
civil war, the na- 


tian acdepted @ co 





ANON goVveTNMent 
in l9S8 and emoved adozsen vear<c of freedom 
from political <trife, Economic growth of 6 
1 veur enéouraged foreien invest- 


ments. The conliton, however, narrowly e& 


jwrrcent 


coped defcut in the elections last Apr 4 


AAD GA 7S ey on POPULATION: 21, )00, 00 
LASGOAGE: Spanish RELIGION: Ronan Cath 
he, ROSY: Agrmoultural, Eaperts coffee, oil, 

ial ty MAJON CITIES: Rogiin 
S00 00), capital Medellin, macnuflactus 
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eens) rule The veneruble Plaza de Holiver 


J 
Dig 


fer os hehits the “lature of the Liberator. 


| 
Holivar tied to weld the former Spanish 
colonies mito wu unin be christened Gran Co- 


lombia Veneviucla and Ecusaclor dropped out, 





coving Colombia weakened Resistance to 
nttempts to centralize autherty led to mur 
derous political confict and made a travest 
of nator lite. bhis and geographical bar 
ners abetted the rise of cities 


exceed) 100,000 population 


LoOCcaY. A Scorn 
Ana denied! by- 
fot the monopoly ol wealth aod power pos 
erased by most Latin American capitals 
* Ont (580, Biter Sy ChAnTeS Toh The 
neetieey Tinally sett n is current name 
Republic of Colombia—and write the consti 
tution that hes survived] to the present clay 

Partisan animosity persisted, leadmyg to i 
SUTrechions and CIvil wars, Including the War 
of a Thousand Days, from 1899 to 1902, which 
book 100,000 fives. A period af calm followed 


I = 4 
Cal |= ude rhiyving reevirtaa dd OSS Tso erupted 


ign in 1948, when the assassination of a po 
Wcal leader during a major inter-American 
conference in Borota inciterc the ROS, De 
event With tatacivemic sigmiicance in Colom 
Dim ions 


mrmoktwk uF I of phe eee Fe ‘| Tore “Ee | the 
Pree RRR ee, Led I Ll CEE ee! 


estrovedl the business district, 
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CLITA e one 

Whole families. inchooime 


Inns, were butenerecd. Mural wor lori 


partisan village: 


pen vinice: 
nother hiceouss 
i] 
Ly independent 
like Jira ipo 


Le 
heroes to sorne, bole fh 


‘HOVETRIMenES 
(Sure Shot) became local folk 
Frm To mrost 

| Nats poset [MPAA OLTES Heel ie cities Crew 
ie Sums and swelling Colombia's urban 
population 


| 25 orphans, Lid Leet 


to more than 41) percent Count 
hildten 
oy rs ened bow i Tita POwWnLe ee COMMUNE 


mincdiess vandalism. In less then a 


"Ta WhOencin browrht death to more (han 
100,000) citizens 
Hatred Gives Wavy toa Progress 
for a dozen veaors, however, Colombian has 


had a stable government, and IT traveled by 


day anc by night without fear. From Bovota 


sue and | ranged north to the Spanish Main 
and west to the Pacific shores. We followed 
the Andean ranges northeast to Venezuela 
and south to Ecuador. We flew into the grass 
lnnds covering the eastern third of the coun 
try drainec| by the Orinoco River. We canoed 
nto the jungle of the southern third drained 
. the Amazon 
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velopment “Exports are catching up with 
Iimoort Gress national product is 
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In 1958 an elected government replaced the 
(ictutoretin of Gen Gustavo Rojas FPiniila 


and €olombia moved rapidivy from erisiy 
chaos to laudable achievement WW hat enables 
Chie Ft rriglelie li) witaan a ooFen Vear of peice 
inc] provress? |] asked Alberto Lileras Camur- 
ro. twict President at L.olomiin are fo Ven 
ener) Of the Uirtanizatiol 
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projects in the south, The offer was realized 
with astonishing efficiency, like every plan of 
40-vear-old Enrique Ponialosa, then director 
of incoRA, the Jnatitute Colombiane de la 
Keforma Agraria, Enrique and his deputy, 
Carlos Villamil, picked us up at daybreak. 

We watched green mountainsides unroll 
beneath the plane. Enrique said, “That Kiku- 
Vil grate wae imported from Kenya. It keeps 
our soil from sluicing down inte the Amazon.” 
He pointed out o town. “That's El Paujil, 
When INCORA Went In there seven veare ago, 
they threatened to lynch us. Now they fete 
we The banquets are unbelievable.” 

We landed at Florencia on an Amazon 
tributary and jeeped 70 miles to visit new 
colonies. The highland populition was flow- 
ing inte lowlands cleared of jungle INCORA 
Was. providing facilities wand: issuing titles: 
Though our stopovers were unannounced, 
brass bands came running like volunteer fire 
departments. White tablecloths appeared. 
Champagne corks popped. Evervone—cven 
l—made spontaneous speeches lauding pio- 
meer virtoes and seli—fely. 

hnrique carved a slice of meat from a 
corn-stuffed whole roast ple. “IncoMA titles 
revert to the state if farmers quit their land,” 
he told us “That thwarts lind seizure by 
terrorism, once a cause of rural violence in 
overpopulated regions,” 

On we flew to the muggy Pacific const, 
Where most of the peaple are black. Our pilot 
poked through overcast so sodden that aca 
pnd sky and the coastal rain forest seemed to 
merge. He ranged up and down o mangrove 
maze and finally found Guapi amid a net- 
work of rivers and salt estuaries, 


Exploding Population Requires Land 


We boasted 20 miles upriver to visit INCORA- 
sponsored homesteader Victoriano Cuero and 
homily, who dwelt in a makeshift tent in a 
langle of mangrove routs. They had no house; 
Victoriano’s first efforts had been to digdrain- 
age ditches and plant coconuts and vuceca to 
amortize his INCORA-Inan. At night the family 
slept in the rain under sheets of pastel plastic. 

“Such hardships: may seem absurd,” said 


“Here Pizarro landed," 


National Geographic, August 1970 


Enrique. “But we've got to salvage every 
acre to stave off mass starvation—at least 
until the birth rate jevels off Public health 
mensures cinised a miant population increase 
before agriculture was geared to nourish so 
many people.” 

Carlos added, “You nav doubt it when vou 
see ao much empty land, but the population 
explosion is our number-one national prob- 
lem. Today we have 21,100,000 people— 
about as many as Canads on 1) percent of 
its urea. In 80 vears we'll hove os many as 
the United States hus now. By 2070 there will 
be 300 million Colombians—if the current 
rate of increase isn't slowed down.” 

In Tumaco Tl broke away from our group to 
do a little exploring on my own. I'd long 
wanted to visit Isla cel Gallo—tle of the 
Kooster—scene of Pizarro’s bold decision in 
1527 to press on with the invasion of the Inca 
empire, The island hid in the mist offshore. 
Along the mangrove coast some said the is- 
land's sole inhabitant was a sorceress. 


Jovita Deals Two Whacks to Remember 


I navigated a dugout across 12 miles of rip- 
tides, beached it, and approached a solitary 
dwelling perched on stilts in a coconut grove, 
Suddenly a barefoot white-haired Negro 
woman jumped owl of a thicket and whacked 
the seat of my pants with the flatef amachete. 

I gasped, dumbfounded. The old ludy drew 
back wd laughed, 

“ow you'll never forget Jovita.” She 
squinted at my cameras, “So you've come to 
take pictures. Good. There's not much time 
leit. 'm $4. I'm going to die next veer.” 

I followed dutifully as Jovita led me along 
black beaches and white beaches, past pit- 
termed driftwood, through humid jungle, ate 
into Secret caves. I asked if she was really o 
sorceress. She pelmitted to a knack for cures. 

Until 1906, she told me, there was a village 
on the ishind, Then a tidal wave swept it 
away. She was one of the few survivors. 

Jovitu run into the surf until the Pacific 
Ocean lapped at her skirts. “Here Pizarro 
landed!” She strode ashore, brandishing her 
machete (opposite), re-enacting her own 


atrouts Jovite de Mosquera. brandishing a machete like a Span- 


land's sword. Sole inhabitant af the sla del Gallo, she portrays the conquistador who 
here in 1527 determined to pursue his search for gold. Drawing a line on the sand, Fran- 
cisco Pizarro challenged his men to cross it to the fabled! richesof Peru. Within six years 
his hand had crashed the mighty Incaempire, which reached north te southern Colombia. 
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version of the historic moment, and annownc- 
ing, “I take possession of this land in the name 
of the King of Spain!” 

At her house a woodsman from the main- 
land lay in a hammock recovering from a 
snake bite. Jovita had been treating him. 

She revealed two neatly folded flags that 
explamed her awareness of island history. 
One Colombian, one Peruvian, the flags had 
been hoisted over a small monument erected 
to Pizarro during a bi-national visit of war- 
ships in 1965. Jovita, as the island's only resi- 
dent, had been left in charge of the flags. 

She hid the flags to prevent theft by beach- 
combers, but kept a seaward watch, ready to 
run out and hoist the colors when the vessels 
returned. [ wondered who would guard the 
flags if Jovita died at age 85, according to plan, 

The tide had gone out. When I bent to 
launch my canoe, Jovita belted’ me on the 
rear again with the flat of her machete. 

“Remember mel” She waved. 


President Logs Back-country Mileage 


Soon alter our return to Bogota, | come to 
know President Carlos Lileras Restrepo, who 
told me his most profound wish was “that 
all Colombians—not just pressure groups— 
participate in decisions affecting theirdestiny.” 

He was bound for Monteria, near the Cur- 
ibbean, to put his wish to werk. F joined him 
aboard the presidential plane as he and sev- 
eral cabinet officers headed north to inaugu- 
rate a catthemen’s convention, then tour the 
countryside by helicopter. The president 
averaged 25 trips.a year to outlying districts, 

“Perhaps my visits help make people aware 
of their citizenship and ease the harshness of 
their ives,” said President Lleras. He pointed 
out the window. “Those new roads will bring 
many into the mainstream. I hope they lead 
not only to prosperous markets but also to 
equality under a just government.” 

Back in Bogota, Sue and I decided to make 
a month-long swing along the eastern high- 
ways to the mountains and seashore of the 
Caribbean coast, over the western Andes 
through Medellin to the coffee zone, then 
back to the capital (map, page 241), 

We began by following a progression of 
market days deep into the Department of 
Boyaca. These social, commercial, drinking 
occasions fall on different days of the week in 
Tunja, Chiquinquira, Paipa, and neighboring 
mountain towns. We bargained for toy tops 
of wood, for a guitar-like Colombian tiple, 
and for miniature chess sets carved of palm 


251) 


nuts. In Kaquira we bought ceramics portray- 
ing artisans making ceramics, Sue tried on a 
reany, the Colombian poncha, 

Boynaca’'s paved bighways follow the cam- 
pign trail of Simon Bolivar, whose winning 
streak besan in 1$19-at the Brictce of Bovaca, 
near Tunja Side roads lead to towns which 
are Virtual museyme of colonial Colombia. 
Major film prodicers use Leiva, for example, 
for colonial sets just us it is. Its hotel is a re- 
modeled 400-vear-old mill where breakfast 
begins with cream-of-herbs sowp served by 
chapped-cheeked Indian maidens. 

Zigragring northward, Sue and | rolled 
into helplessly hot Valledupar, one of the 
fastest-crawing cities in Colombia. There we 
joined my Ecuadorean mountain climbing 
companion, Romulo Pazmino,* who had ar- 
ranged to accompany me in an attempt to set 
foot.on the highest ground in Colombia. 

Sue drove on alone 155 miles to see the 
annual Sea Festival at Santa Marta, Colom- 
bia's oldest city. Romulo and I jeeped to a 
foothill village, Atanquez, and hired a pair of 
mules to lug our gear into the Sierra Nevada 
de Santa Marta. The range rises in isolation 
from the Andean chain, bounded by scorched 
plains and the Caribbean Sea The only way 
to reach the lakes and snows of this largest of 
Colombia's national parks—half the sizeof 
Delaware—is on foot or on mule. 

The valley sizeled under the sun. Thirst 
tormented ws Luckily, a few rivulets crossed 
the trail. Higher up, wé showered under wa- 
terfalls, The screech of wooden gears from an 
unseen sugar-cane mill haunted our ascent 
from the Guatapuri River to the crest of a 
6,700-foot ridge. Birdealls beckoned us down 
the other side to the Donachui River Vallev 
where the trail was littered with ripe man- 
goes and hundreds of big buttery avocados. 


Tribute Demanded by Indians 


At Donachui, a cluster of mud huts, Ar- 
huace Indian bravées—dressed in robes and 
tall hempen caps—scowled as we pitched 
camp. Ther red-dyed and curled hair fell 
below their shoulders (page 255), and they 
carried narcoti¢s kits of coca leaves and lime. 

In the morning, Arhuaco chief Apolinar 
Torres, machete in hand, demanded tribute 
before we could proceed to the “sacred” snows. 
Mindful that the summits, first clumbed in 
1939, hacl been scaled only half a dozen times 


Sher “Bcuader—Low and Lofty Land Astide the 
Equator,” by Toren Mcintyre, NATIONAL Geoonariic, 
February 1968. 


ance, Romulo queried, “What do vou do tor 
money when no climbers pass by here?" 
Apolinar pointed his machete at an-ox be 
ing loaded with mangoes and avocados. “We 
eell these fruits in Vallecdlupar.” 
A week's travel on oxback to and from 
markel. *For how much?" 


In tune with a carefree dav, Laura Obre 
ron sunbathes on a schooner designed by 
ber father. a Bowota architect. The family 
| antls off Cartagena, reset center of Colom- 

“Pitty pesos a thousand,” bin's 640-mile coastline on the Caribbean, 

Three for a penny—for giant wyvocacdis 
worth a fat sum in U.S. markets! | paid trib- 
ute equal to 3.000 ovocndas. 

Throweh dense forests and cold ram, we 
climbed to Meollacu, highest village of the 
nigin-size Kot Indians. The populace fed 
at our approach, Offers of medical aid lured 
some back. The tribal medi¢ine man guve us 
thelter in retuicn for our promise to stay Was 
Irom the totem lode. 

Above the timber fine, bevond =pongy 
meadows hardered by talus, aur trall enced at 
i) mecklace of ¢lacial lakes higher than the 
Wutterhorn, While we matle buse camp, alt- 
tude sickness—nausea and headaches— 
leveled Ioth of us 





Snowstorm Catches Climbers alt Summit! 


Neat day Remulo scaled o nameless pin- 
hock: lo map our route op Cristobal Colon 
(Christopher Columbus), 15.947 feet high 
Heartened by granite far sater than the ash of 
his native volcanoes, he declared we could 
reach the summit in one day without. making 
a high camp—a risky tactic in the September 
rains And. snows, 

(mn September 10 we started wp the talus al 
2 nm, reaching ice by daybreak. ” conor 
spiraled up for a look at os Hour after hour 
we roped up the southeast face of Colon 
Twice we were blocked by neck-lerep drifts | ' 
that had to be cleared so we could chop foot Bel al 5, 
holds in underlying te. We marked crevasses ae be 
with fmes and worried about avalanches <) ; 

A dudden snowstorm blotted the ckyw A * 
ele drove us to-qur knees as we clawed 
toward the highest point. At4 p.m. we drove 
our ice axes into the summit of Cristobal 
Colon: hiehest point in Colombia, just 22 
miles from sunoy Caribbean shores 

Wind eraser our tracks. We follower! our 
‘aes down in-utter darkness and 10 inches of 
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new snow. We stopped and huddled under a Radianee of an ancient god, ac ording to 
noncho to walt for the full moon to show us the Incas, a rainbow ends near the church of 
cur way. Within two hours, violent shivering Cajica (following pages! Must Columbians 





gave way to drowsiness. Romulo and | quick rp Pome castes AE SEE ENS 
ened to the danger of freezing to death and clingy to Biparigeiael: Hewes 
roped on down with failing flashlights 

A midnight moon broke through, wniveiing 
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to announce that Romule and | hod crowned 
Christopher Columbus and The Queen. 

My next trip took me into the Guajira 
desert of northernmost Colombia, beyond 
the Sierra Nevada. My rented jeep bucked 
through sand and acrub. I was <addened by 
the remains of o harvest of great sea turtles at 
Riohacha. This coastal town, plundered by 
Drake and Hawkins, still seemed smitten, | 
heared Riohacha mothers cliscipline their chil- 
dren with a 400-year-old threat, “Be quiet or 
Drake will ext vou!” 

Forty-four thousand proud aborigines 
wander the peninsula: with tents and tive- 
stock, the only desert nomads in South Amer- 
jeu. The few Guagires T met turned away 
when they saw my camer. 


Salt Harvesters: Work by Moonlight 


Caked with dust, I arrived after dark at 
Manaure, where the Banco de la Republica 
until this wear managed 4 vast expanse of 
maritime sali pans. The night sparkled with 
campfires, os if an army had encamped! in the 
surrounding sane. 

“Thousands af families have come in from 
the desert with hammock and tent,” explained 
manager Luis Correa, as he escorted me te the 
guesthouse. “They harvest salt twice a year.” 

At4 am. Dr, Corres wakened me. Camp- 
fires had ced, but the mioon glistened on salt 
pans as far as I could see. Like fishermen on 
an ice foe, thousands of Guajiros were sprin- 
kled upon two 100-acre cakes of salt where 
they hod scratched out claims th the conl of 
the night. They harvested tn ghostly silence 
(pages 270-71). Women in unbelted calico 
cowns broke the crust with irom-tipped shatts: 
Tall bareleg@er] men with pompons hobbing 
about their hips shoveled the crvstals into 
piles ond sacks. Now and then two men hoist- 
ed a sack onto a woman's back | hefted o 
sack: About 140 pouncis, | reckoned. 

The east glowed amber with the dawn. 
Grusttires began to shoulder their shovels and 
lead for their hammocks, Dr Correa spoke: 
“You are watching one of the final perform- 
ances: Except for these two pans, our éntire 
operation, from sea water to soda plant in 
Cartagena, is automated. Manual harvesting 
is six hundred times more costh. We must 


find better wavs for Guajiros to carn money.” 

I thought of another Guajiro, Captain San- 
chez of the Trang-Andean Pipeline. “Teach 
them to flv helicopters,” I said. 

Driving to the northwestern tip of the 
Guajira Peninsula, [ sped over hard sand, 
picking whatever tracks suited my fancy, or 
making my own. Veering left to follow the 
Caribbean shore, 1 passed beached dugmuts, a 


wizened hamlet, then nothing but occasional 
heaps of oystershell Inland, a column of 


women on donkevbuck trudged through veils 
of dust, bearing wuter jars, their voluminous 
robes flapping: They vanished like a vision 
of the Fivrrg Dietchman, 

At Cabo ce la Yels, a promontory cdemi- 
nates the lane's enc. | climber to the light- 
house. Trades ripped the green Caribbean, 
clutched at my clothes, and whined past mv 
ears. A flagless schooner rounded the cape, 
vawing before a quartering sex As | watched, 
it reverser| course. A smugyler? 

Tawny haze shrouded the shore, The sun 
burned down on an empty sea, bright with a 
sheen of dnrealitv. Cabo de la Vela. like the 
summit of Cristobal Colon, was an exposed 
and vet secret place 


Drake Pillaged Cartagena 


After two weeks of extreme exertion on 
Wilderness trails, | was famishedc. Visions of 
juicy steaks danced in my head. Santa Marta 
lay 17% lonely miles down the Spanish Main. 
! made it in a day 

With Sue az vuide, | switched toa bon v- 
vant role, sampling cuisines of 15 beach hotels 
and restaurants. When | hod regained: ten 
pounds. we headed southwest 

Our next <top along the Emerald Coast 
was Cartagena, Pearl of the Inces, one of the 
brightest gems inthe Caribbean tourist crown 
(pais 262-3). Cartagena used to cread for- 
weners. Frenchcorsair Robert Baal sacked the 
town im [5454, just as the treasure fleet as- 
sembled tosail forSpain, Martin Cote was next, 
followed in 1586 by histery's most aurlacious 
sea Taicder, Sir Francis Drake, who started to 
burn the port, block by block, until mnsom 
was paid, French Baron de Points Jed 9.000 
buccaneers to loot Cartagena in 1697, 

Spain amassed ramparts of coral and 29 


Winter reigis in the Sierra Nevada de Santa Marta, just 22 miles from the sunny Car- 
bran, Roaming the Wwneth ancl breadth of Colombia for thi¢ article, the author became 
one of the few men ever to climb 18.271-foot La Reina, the comspicwous peak on the sky- 
line af center, and )5,947-foot Cristibal Colon, the country’s highest peak, to its right 


and nearer the camer 
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We picked up the Pan Américan Highway 
ugain in the Andean Department of Antio- 
quia. In western Colombia, town after ridge- 
top town twists along a single main street, 
with short crees strects delivering tain, wastes, 
and the unwary into an abyss on either side. 

Nearing Medellin, we persuaded a cumpe- 
sind to let ws list the comtents of his carrief, 
badge of the Antiogqueno—an accordion- 
pleated bag stung from left shoulder to right 
hip. The carrie] containee! cash, dice, playing 
curds, love letter, lock of hair, tobacco, flint- 
and-wick lighter, candle, handkerchief, 
straight razor, comb, string, patent medicine, 
jaguar-tooth amulet, lucky beans, St. Chris- 
topher medal, picture of Jesus, booklet of 
supplications, almanac, and a notebook of 
jottings about debts, addresses, jokes, prov- 
erbs, and good businesses to try. 


Antioquenos Lead Nation's Progress 


The Basques who came to mine fold in the 
north-central Andes of Antloquin encoun- 
tered few aborigines. They made up for the 
lack of an indigenous labor force by proclucing 
enormous families and living to great age. 
Their regional culture was strong on enter- 
prise, and Antioquetins have spearheaded! 
Colombia's mecernization, 

A city of 170,000 only 30 vVears agn, 
Medellin now has.a population of more than 
one million, Orchids bloom colorfully in many 
homes and gardens (pitge 261). Breeaes fresh- 
en the mile-high yvallev. The ¢limate control 
stays set on springtime. 

From Medellin, Sue and 1 headed south 
toward hilltop Manizales, coffee capital of 
Colombia. With Dr. Hernan Uribe, director 
of the Development and Diversification Fund 
of the Coffee Zone, we toured carefully 
cultivated countrvside and prosperous towns 
of the mountainous region west of Bogota. 

“Coffee-supports a third of all Colombians, 
but none get rich,” Dr. Uribe told us. “The 
400,000 growers are smallholders [pages 2538- 
9), Farms average eight acres, There are no 
estates; the largest farm is 600 acres. 

“(offer earns more than half our foreign 
exchange. We must diversify to escape cata- 
strophic pitice fluctuations. Thus we steer 


National Geographic, August 1970 


marginal growers into colton, yucca, cacae, 
sugar Cane, potatoes, bananas, or livestock. 
World quotas restrict our share of the coffee 
market, so we grow better coffee and pet 
better prices.” 

“Why ts Colombinn coffee better?” T asker! 
a CAMpesing at mn experimental farm, “We 
pick only the npe cherry,” he replied. “We 
never strip the bush.” His fingers darted 
along the stems, pinching clumps of red coffee 
cherries into a basket at his waist, leaving 
green clusters for as many as 30 subsequent 
pickings. “Besides, we raise legitimo café 
de montana—authentic mountain coffee:" 

Dr. Uribe explained. “Geography gives us 
4 long lead over competitors. Our mountains 
provide a choice of climates, determined by 
altitude, Many places are favored by the 
required 50 inches of annual rainfall, while 
the slopes ensure proper runoff.” 

The mountains also obliged the paved high- 
way to contort all the way back to Bogota. 
We were giad to put the car away for a while 
and take out our map to study the eastern 
two-thirds of Colombia, where aircraft and 
canocs are more useful than autos. 


Poople Flow Into Empty East 


Eastern Colombia holds only 2 percent of 
the nation’s people. Not surprisingly, mi- 
grants from overpopulated highlands are 
moving into the grasslands and jungle. Many 
descend the eastern slope of the Andes from 
Bogota to Villavicencio, “gateway to the 
llancs (plains).” A seat in a bus cosis 84 cents, 
in a taxi $1.70, in a plane 33, 
®* They can setth within szht of the Andes 
on farms, on tranches, or in new towns with 
names fin translation) like Peanuls ane 
The Hope, Vortex and Whirlpool, The Tiger, 
The Crocodile, anc The Future. Most towns 
have doubled in population in the past 
four years. 
®* [lf they want to go it alone, migrants may 
canoe southeastward down Amazon tribu- 
tries, portaging frequent rapics. They 
may tie up in Whiskey, El Refugio, or Abi- 
sinit or hack a clearing in the jungle 20 miles 
from their nearest neighbor. Few care to face 
the biological hazarcls—not beasts, but insects: 


“Tt makes me teel like o man,” sand this young cowherd in northern Colombia, re- 
ferrivg to tis razor-sharp machete Thus he exhibits the machismo, or aeeretei ve man- 
liness, encouraged by Latin Amerncan cultures. Such campesinos are hanclicapped 
by lack of lane, by backward farming methods, and by distance from markets 
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—the Deril’s Cataract — 
iiriiiers nacemaipon on te 
Vaupes River. a tributary of 
the Amazon. Tucano Indians 
wrosile their mahogany cad 
ana aippery portage. Heacy 
ronjal, perilous rivers, trackless 
mngie, and teolation deter 
veliiement along the Brazilian 
border, now the domain of 
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minutes away by air. When we buzzed the 
Catholic mission school, Indian children 
streamed out like startled ants, We landed. 
The youngsters lined up at the iirstrip and 
shook hunds firmly instead of offering limp 
fingertips or turning away without towching 
as theit junglesiwelling fathers would have 
done. Most of the 160 children from seven 
tobes had even given up painting their laces 
to wand off evil, measles, hunger, fatigue, heat, 
and sunburn. Antioqueno priests and nuns 
provided other means of survival 


Chiefs Son Speculates on Space 


In Sunday uniforms, (he youngsters stayed 
a dugowt regatta on the Pace River in our 
honor, girls racing boys down the mips 
All the canoes foundered: nobody won. Aap 
piness was swimming in full woiform: 

That nicht linguist missionanes Getty 
Welch and Bircie West served us banana pie 
with candles and sang, “Happy wedding 
anniversary to you,” while Indians stood in 
a circle moving their lips. Betty and Birdie's 
informant, son of a Tucano Inilian leader, 
emptied Sue's purse, studying each item, 
particularly the credit cards, then put every- 
thing back Afterwards, we walked in the 
hight with him. 

The chiels son potnted to Venus, almost 
hung on the horns of the moon. “After the 
moon, do you think we will ever land on 
Venus?” he asked in Spanish. 

Astonished at the “we" os much as: the 
enlightened! speculation, I replied, “No, 
but we may reach Mars.” 

“[ hope so,” said the chief's son. “The 
quter planets are tow big and cold.” 

Ona Rio Negro tributary near Brazil an 
Indian told George DeVoucalla and me that 
he was building a big dugout tonoe “A 
good picture, suggested (treorge. “Let's 
shoot it and get out before rain grounds our 
plane Francisco, where's your canoer” 

*“Upriver."” Francisco shoved off in a tinv 
tluseut George and | paddled hotly behind, 
enveloped in a cloud of butterflies. The 
brown river poured over sand bars like tea 
aver sugar, After 20 minutes we yelled, “How 
much farther?” 

“Dies vuellas del rio—ten bends of the 
river.” Francisco spread the fingers of both 
hands. The clouds blackened. Ten curves 
later we paused. 

“About here?” No, Only halfway. To Fran- 
cisco, 2 “vuelta” was an S-curve. We could 
hear the min approaching, 
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Finally Francisco beached his dugout and 
led us to a newly felled tree. “My canoe,” 

“This is a canoe? It still has branches! 
When did you start to build it?” 

*Vesterday,” 

The rain roared down, 

Sue ind TL wanted to-go next to Leticia, 
Colombia's port on the Amazon River, only 
325 miles due south, Direct fight was impos- 
sible for lack of gasoline Overland travel 
was unthinkable, River travel would require 
flmnost 27,000 miles of boating down the Ria 
Negro to Manaus, Brazil, and back wp the 
Amazon. So, like sensible Colombians; we 
doubled back to Bovott and few Avianca 
to Leticia—n mere 1,100 miles, 

The settlement looked forlorn against the 
immensity of jungle and a river that is two 
miles wide even: here, 1,700 miles from its 
mouth (map, page 241). 


Zoo Harbors “Invisible” Wildlife 


We were met by mv old friend Mike 
Tealickis, anima) collector, soo-keeper, safari 
guide, river-fleet operator, hotel manager, 
airline promoter, steamship agent, philan- 
thropist, town mediator, social worker, ane 
once 0. 8 consular agent. Mike installed ws in 
hotel roam full of fresh frurt and cold drinks, 
then took usin tow as he doctored the fester- 
ing lez of «a Vagua Indian, gave her a bar of 
stap to wish her baby, bought a batch of 
blowguns from a Brazilian caneeist, anc 
checked on patient at the hospital, 

“My father used to dive for sponges, like 
mest of the Florida Greeks,” Mike told Sue as 
we walked through the wards. “I've collected 
animals ever since | was a kid in Tarpon 
Springs. |] worked south from the Everglades, 
and 17 vears opo IT hit Leticia But it was 
nowhere till I got air travel going.” 

l agreed, Leticia is ten times bigger and 
livelier than it was two decades ago when I 
frst went there. It’s still the best place to find 
wild animals in the entire Amazon Basin, 

Compared to African wildlife,the Amazon's 
is relatively invisible. Karly explorers perished 
for lack of game. But at Mike's home and zoo 
| saw more animals in five minutes than I've 
ever seen-in the bush. Several hundred native 
trappers bring him anacondas, pumas, rare 
birds, porpoises, manatees, monkevs, marmo- 
sets, and other animals. Most of the primates 
are sold for medical research. 

One night on Mike's island in mid-Amazon, 
which he stocks with monkeys and banana 
trees, a squitrel monkey rode out of the jungle 
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the kind of bottom it has, the streams that 
enter or leave it, the plants and animals that 
live in it.” 

The ponds that Bill and the rest of us 
know best range over a 600-mile stretch of 
the Northeast, from Marviand to northern 
Maine and Quebec. Yet we always teturn to 
our home pond in Delaware with anticipa- 
tion of learning more of its secrets. 

When we first came to St. Andrew's, my 
wife Catherine, observing the pond's size, 
asked me, “Why isn't Noxontown a lake? 
What is a pond anyway?" 

There are no set rules: Most limnologists 
agree that a pond is a small, completely 
enclosed body of water. shallow enough to 
encourage aquatic vegetation. Lakes are 
usually larger, deeper, and older. 


NE OF THE NICE THINGS about 
a pond is its accessibilitv. Nearly 


evervorne lives close to same kine of 
pond. Scattered gcross the United States are 
more than a million macau ponds serving 
as watering holes, swimming pools, or sources 
of water for fire protection. They harbor 
aquatic plants and tinimals, and sometinies 
game fish, too: Together with countless nat- 
ural ponds, they form an aquatic chain inhab- 
ited by theusands of species of living things. 
Many ponds also provide resting and feeding 
stops on a flyway svstem. Thousands of water- 
fowl, including the great Canada rouse, visit 
Noxontown Pond each year. 

Otten the children and I walk to the pond 
and pause on its bank, where our gaze spans 
almost its entire length. Once Julie spotted a 
bent stick half in and half out of the water. 
Momentary excitement erupted when the 
stick turned into a banded water snake that 
swam gracefully out of reach into the lily pads. 

As the chatter of the children recedes in my 
consciousness, the davs | have spent here 
begin to blend in a kaleidoscopic fusion uf 
passing seasons and Vears ..- 

Ona day in early fall, a handful of my 
students are following the intricate territorial 
flights of dragonflies. 

Now, it ts midwinter, The zoology class 
and | brave the bitter cold to cut holes in the 
ice through which we lower a generator- 
driven pump to obtain plankton. 

With spring upon us, my family and I enter 
a lily-choked cove aboard our collecting 
barge. Son Bobby shouts excitedly, and some- 
What inaccurately, “Look! A bald-headed 
eagle, a bald-headed eagle!" And there, sure 
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enough, a bald eagle hovers directly above 
us, diving repeatedly only 50 yards away 
until it snatches a fish trapped in the shallows. 

Toward the end of school, two students 
and I listen one nicht to a mixed chorus of 
frog voices: the cuttering of the pickerel frog; 
banjo plunks from ereen frogs; the clicks of 
chorus frogs; the sonorous roar of a bullfrog. 
A sudden splash and a shrill scream, abruptly 
terminated, mark the end of a frog life and a 
meal for 4 snapping turtle or pickerel. ... 

Whenever our family travels about the 
country, the children watch for ponds in 
Various stages of development. Each pond, 
they understand, is a living entity in itself, A 
pond has o birth, a slow period of growth, 
and a long maturity, before it declines into 
senescence and finally disappears. 

Not long ago Howard Schmolze, a faculty 
colleague at St: Andrew's, invited me to look 
ala pond he had cus a few months earlier 
He seemed puseled that his pond could sup- 
port eo much activity so soon. 

“How did these water plants get here?” he 
asked, “and where dic all the diving bugs 
come from?” 

His miniature shoreline already was crowd- 
ec with spike rush, and the water teemed 
with back swimmers, water boatmen. diving 
beetles, water stricers, and other insects. 

A new pond, I explained, is invaded quick- 
ly by pioneer plants, such as the spike rush, 
which take root along the shore and grow 
outward into the water Within hours after 
flooding, aquatic insects may arrive on the 
wing, drawn by light reflections. Bacteria, 
tlgae, and protozoans break out of resting 
spores and cvsts to berome active once more 

If the pond is stream-fed, fish soon take 
up quarters there. Ducks and other water 
birds transport.on their feet additional cvsts, 
spores, seeds, and egys. Soon the pond, voung 
as it is, support: a teeming population ‘that 
Erows richer with time (painting, pages 29(- 
02). Only six months after the Schmolze pond 
wos filled) with water, it had become uo thriv- 
ing aquatic community. 

Noxontown Pond is much older; of course, 
Originally a marsh, danimett in 1736 to serve 
the gristmill of Thomas Noxon, the pond still 
is watched over today by his descendant, 
Mrs. William Y. Ellison, who lives near the 
old mill, The pond ts now at the betght of its 
productivity, as measured by the plants and 
animals it supports. Someday, if nature has 
its way, sediment will accumulate, the shore- 
line will advance, and water will begin to 
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disappear, The underwater plant and animal 
nopulatian will dwindle then vanish. And where 
Noxontown Pond now stands, a stream will cul 





through the center of a Small, fertile valley 
fringed with invading trees 

A pnond's history can be rear im tt hottom 
deposits: There the events that have.gone before 
lie recorded in the sequence of organic contribu- 
tions toade during different seasons. When stu 
dents look closely into the three-foot-long cores 
brourht up trom the bottom of Noxontown Pond, 
they find, only am inches down, evidence al 
Thomas (Noxon's world. Lower lavers tell of 
parler centunes, for the seciiments reveal whal 
the passing vears were like, even what vegeta 
tion crew. on neichiniving elds. The history is 
all there for an expert to read 


SNE DAY, standing hich on a point aie 
the water, the children and I paid heed 
not to the ponel’s past but touts present. 

We looked over a sain-swepl cove and took note 
of the distinct zones of life glone the shore 

We recognized our favorite ftrov-catchine 
trounls among the shallow-water emergent 
plants, such #3 callails ancl reed grass Farther 
cut, ih the gone of foating-leaved plants, tiny 
animals, we knew, were clinging to the wneder- 
ses -and stalks of lilv pals: The undersurfaces 
at watermeal—the world's smallest seed piant— 
and duckweed provide atlachment points tor a 
whole community of living things 

Whenever we come oul here, our youngest! 
Children, Alison and Hobby, like 1o hang over 
the edee of a wharf that projects into the cove 
They squint their eves and study the sollh 
rippling water. The molecule: of water al the 
surface create an elastic film so towgh that 
ary Lotte insects rericl snickers iin ‘kate Ucross 
it. They mav dimple tt with their weight, but 


they seldam break through (page 2776) 


== 
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it the children reach out to touch a nearby. 
whirligi¢ beeth or a fishing spider, however, the 
creature may penetrate the surface film and dive 
lo saliecty, carrying air with it (page 294) 

Even smater animals tive on the uncer: 
curface of the film, where they hane down of 
creep across it from beneath. Some ure the 
familiar snails and 
crustarcans, such a= Water fleas, may swim so 
close to the film that suddenly they find them- 
selves caught mit. There on the quict suriace of 





rhe dras. 3 few of the smallest 


the pond the upper parts of their curved, shelled 
bodies elisten in the sun 

The surface tension is so gréat that the little 
crustaceans can be caught there in a deathtrap 
However, if they are in the process of molting 
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may escape by slipping owt of then 
she letza| OYVerinegs vit hoch adhere io the 
surface, and dropping back intothe waters 
world below 
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next lower zone of life 
the mass the ponds water—swim 
leeches, mites, fishes, turtles, frogs, newts, 
civing ducks, insects, muskrats, and, on 
rate occasions. an otter, [In the most dense 
lv inhabited zane, hidden from our eves is 
we stuncd on the 


shore, the Iragmented 
organic matter and mud of the bottom 
provide o home for scavengers—tcrayfish, 
WOTTS, Insect larva 


nc snails, and many 
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creatures seen only through a microscope stHCVING tie habits and customs of its den 
Rarier naliralist: called ponds micro zens, Take, for example, (he wavs in which 


cosms, In a general sense this is true, but we they move abou! 
diso know that no living community is com- Many people think a fish swims simply is 
nletely isolated from the world around tt. A means of a tail fn; actually, most of its pro- 
pond is influenced by atmospheric changes, nulsive power comes fram alternating waives 
by contobutions from streams, and by runoff 1 muscular contractions, down frst one side, 
from surrounding fields. A small pond,which then the other. The fish bends in sinuous 
is especially vulnerable, can be suddenly anti = 6o(curves, creaking pressure ports thal push 
often drastically polluted by many substances, against the water, much the way a =kalet 
from both domestic and agricultural sources thrusts out with blades to skim across ice 
Fortunately, only minor changes have Swimming leeches salsa move by making 
taken place so far here at Noxontown Fond PTV Sac Leer ripple ; that pass down their belies, 
and the water remains heavily populated but they undulate up and down, not from side 
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Teeming Life of a Pond 


to side. Turtles derive most of their swimming 
power from their webbed hind feet, their 
clawed front feet are used primarily for shred- 
ding food and walking on land. 

A dragonfly nymph, on the other hand, can 
employ a totally different method of move- 
ment. It can take off from o standing start by 
electing spurts of weter from on abdominal 
cavity—a form of true jet propulsion. 

All the manufactured devices we use in our 
stucies—muosks, snorkels, and swim fins— 
have natural equivalents in the pond world. 
Human: need a faceplate to see well under- 
water, but whirligig beetles have eves with 
two hemispheres—one focused for vision in 
water, the other for vision in air (page-294). 


AS FOR SPEEDY SWIMMING, many 
water animals enjoy a natural form of 
. fipper or paddle. Some crustaceans, 
such as water fleas, swim with elongated, 
branched antennae or by rapidly moving legs. 
Water boatmen and back swimmers, two in- 
eect speeches that «pend much time undéerwa- 
ter, row through the pond with oarlike legs. 

The legs of diving beetles have either foldd- 
ing plates or hairs that increase the surface 
areca on the power stroke, then fold and offer 
little water résistance when the leg is brought 
forwura. 

A snorkel, toolis a device common to many 
of the pond's air breathers, With elongated 
nostrils, for example, snapping turtles and 
musk turtles can reach throwch the surface 
without revealing the rest of their heads. 

Many aquatic Insects come armed with 
long breathing tubes tipped with water- 
repellent hairs: When these insects rise to the 
surface, the hairs quickly penetrate the film 
and anchor the animals in place. At the same 
time, the hairs prevent water from entering 

the insects’ breathing tubes (page 293), 

Similar hairs cover large fishing spiders, 
which also enjoy still another invaluable 
piece of equipment—an air tank. When one 
of these spiders submerges, air trapped in its 
dense hair forms a silvery bubble that con- 
tins enough oxveen for an hour underwater: 

In some cases the bubble of air that accom- 
panies a submerging animal—like the whirli- 
gig beetle (page 294)—provides more than a 
reservoir it can draw upon. The bubble's 
surface acts as a gill membrane that allow: 
oxvgen to pass fram the water to the insect 
aml carbon dioxide from the insect to the 
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water. Thus, the insect can remuin submerged 
for as long as several hours. Nitrogen, which 
makes wp most of the bubbles size, slowly 
escapes into the water and the sac collapses. 
At this pornt, the insect must rise again to the 
surface to capture a new alr supply. 

When we take our family to the pond, 
Cutherine brings plenty of food. Sometimes 
we suspect that our children get hungry sim- 
ply watching the constant—and often bizarre 
—feecding activities of our pond’s inhabitants. 
All of us have watched with fascination, for 
example, as a dragonfly nymph, with its long 
hinged underlip tipped witha pair of pincers, 
grabs its prey (prem 278). 

Fiercest and largest predator in the pond 
world remains the snapping turtle, which is 
capable of amputating a small child's finger 
with a single bite.* A few yeurs ago two of 
my students brought back a 45-pound snap- 
per they had found in a net I had no place to 
keep such a formidable beast in the labora- 
tory, 50.1] gave it temporary quarters in our 
bathtub. That proved to be a mistake. 

The snapper barely had time to settle down 
in its new home before it greeted an unex- 
pected guest—a visiting Chinese bishop who 
did net know that the bathroom was occu- 
pied. After a shocked silence, the bishop 
emerged quickly, lapsing momentarily into 
his native tongue. Explanations were difficult 

The next morning, at Catherine's prompt- 
ing, F went to get the turtle and transfer it to 
more suitable quarters. | walked in and found 
my two-vear-old son leaning over the tub, 
tenderly stroking the reptile’s armored back, 
and crooning, “Nice turtle, nice turtle” 

Unlike snapping turtles, same large diving 
beetles make good pets. I recall when Steve 
ran inte the house, crving, “I found a men- 
ater, Dacl!" His cupped hands held a two-inch 
water beetle that had blundered against the 
lighted screen door durtng its migration from 
one pond to another. We kept the “monster” 
for a -vear, feeding it bits of meat and an oc- 
casional earthworm until it died from an 
undetermined cause. 

Numerous large oval water beetles became 
special pets of our daughter Alison when she 
was younger, One day she and I chanced upon 
a big recd-bellied turtle on the bank, preparing 
to lay eggs. The turtle’s foot-lang back still 
glistened with moisture, Seeing us, she quickly 

“See “Nature's ‘Tank, ihe Turtle," by Doria M. Coch- 
ran, NATIONAL GEoOGnArHIC, Muy 1952. 


pulled in her head and legs so that only the 
convex shell was evident 

Alison shrilled, “Look, Daddy! Look at the 
big, big bug? As we watched, her big hug 

| ¥ turned back into « turtle and, ig- 
Oct us, went about the important business 
of laying éges- 

On pnother chy, asthe sun beman to warm 
us, our barge drifted far up the pond_and into 
a small cove. | watched as Bill, deftly swing- 
ing a dip pet, captured a young bluegill, The 
other children gathered around and admired 
his catch. Bobby studied the fish closely and 
curiously, then asked me, “What are al} those 
little black dots on the fins?” 

“Clams,” T replied, to the children’s com- 
plete disbelief. 

Lirge fresh-water clams release many mi- 
nute embryonic young. Each of them bears 
stout teeth along the edges of its shell and a 
long filament that floats upward in the water. 
Whenever something moves nearby, the dis- 
turbance sends these tiny clams swirling. 
Their toothed shells snap wildly and must 
fasten to a fish fin or gill if they are to com- 
plete their life cycle, The clams then become 
emberiled in the fish's tissues and undergo 
gradual development, later emerging and 
dropping to the bottom to grow to full size, 
as much as six inches long. 

The reproductive behavior of pond ani- 
mals like the clam often is a feecinating ex- 
ample of adaptation. Some leeches, for ex- 
ample, brood their defenseless voung beneath 
their boclies, This protects the progeny against 
would-be predators. At times, however, other 
leeches may maneuver themselves under the 





female's body and attack the voung anyway 


(page JR), 

We moored the barge to the trunk of an 
overhanging beech, and the children scat- 
tered in search of treasures. The first to re- 
turn, Alison, offered a prize lind—tadpoles 
she had discovered skittering in the shallows 
among arrowhead stalks (pages 282-3). 1 ad- 
mired her new pets and told ber that, as 


N 


Trogs, they Would spend all their lives along 
the shoreline, especially in weedy coves. Each 
kind of frog has its own special place where 
it lays its emes, and its own time of laving, 
from late winter into summer. 

When the other children returned, we sat 
on the barge and quietly watched and Lis 
lened, A great blue heron alightecl on an 
overhanging branch only 30 feet away. A 
resplendent wood duck and its mate parledled 
out of the thickets of water willow, feeding 
among the mats of duckweed and watermeal 
covering the surface. Startled by our pres 
ence, & large pickerel made a sudden rush 
through the surrounding pond lilies, causing 
them to bend and sway. 

We stretched out on the barre and Jeaned 
over the edge until our noses practically 
touched the water. Water striders, both pred- 
ators. and scavengers, skated across the sur- 
face in search of dying and dead animals 
caught in the tension of the water (page 2776). 

“Watch this,” Hobby called. Aware that 
witer striders are attracted to any Iight- 
colored debris on the water, be tossed out 
bits of bread, As quickly as a morsel touched 
the suriace, a strider would dart over and 
grasp it with nimble front lews. 


IGHT TIME on Noxontown Pond 
offers a whole new set of experiences. 
ft was evening. when we next boarded 
the barge and put out from shore, soon to be- 
come enveloped in another frenzy of activity 

and new dimensions of beauty. 

We moved only a short distance, then sat 
silently listening to the msistent hoots of a 
barred owl from a tree leaning over the pone. 
Soon it was fully dark, and I turned on my 
headlamp, Here ard there the light was re- 
fected in pinpoints of green brilliance, reveal- 
ing the cight blazing eves of a great fishing 
spider resting on a lily pal, 

Scores of small pond dwellers, seldom 
neticed during the day, came to life under 
the bright beam of my light. We watched the 





All body, no head 


co lown of nature, the red water mite Hydrachna contes with big eves 
re inaomelon-shaped body and four pairs of hair-fringed legs 
Hat propel it helter-vhelter through the water, Here, a specimen 

resiy on u sprig of stonewort. Related to the spider, mites 

dare year-round life inthe pond, even in ice-covered winter. 
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Keep up'your game __\\ 
while you een down yew weight. 











‘a 
Don't lose vitallly while watching your weight. Live right, | 
eal right. Get vitamins and iron from ‘TOTAL’. Now "TOT AL’ 
has more vitamins than any other cereal. A one-ounce 
bowlful gives you 100% of the minimum daily adult vita- 
min and iron requirements—plus a delicious crunchy tasie. 


TYyourviamins. 


ile ce was YOu oo 
your weight 
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The Wrorsing glasses. 


The age of sit-there-and-do-nothing glass isover,eL-O-F O-Bronze* and Parallel-0-Gray" tinted plate pt; 


2! 
ni-Benmarintante slas SS ere. ti earns des ‘ee ; i Tl ifl- a4 i Feoquce Pale, aie ita ize 2 23] ik jer ulwart 
aily as weil as aesthetically, = For exan Therm pane” appearances, And Vitrolux” soandrel glass complements 
INSLATING -fiass Made with Vari- Tran reflective coating the over-a ect = Aes sinetically there s L-U-F's heavy 


improves. working conditions in modern buildings. uty anes lor large expanses in lobbies and showrooms. 
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Avaliable with golden or silvery tones, Vari-Tran softens = Then, for safety's sake, there's Tuf-flex® tempered 
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The ‘growing world of Libbey- -Owens-Ford | 
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Probing our 

universe, 
from planets 
to plankton 








) [ss INFINITELY VAST AND DISTANT und the infinitely small and 
NATIONAL CFKEOGRAPHIC | 
Wil h Lelescape, Microsc pe 


is month focuses on these 





Ah near: 
extremes. and arists brush, the 
magazine explores our solar system and the galaxies of creatures 
that inhabit an ordinary pond 

Assretaint Editor Kenneth F. Weaver 


nev for a close-up look at the planets, Czech artist Ludek Pesek 


iT 
lakes VOU ON an Cpe JOuUr- 


upper left) dramatically portrays them from a viewpoint man has 
yet to expenence: crescent Mars 


above) looms over its: cratered 
satellite Phobos 

Hologist Willam A, Amos in 
troduces us to the marvels of a 


rural pond 


the tactics ol a diving beetie. Stars 
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wonders laree and small by nom 
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Dishwashers and Disposers 
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"Nothing lasts forever. 
But a KitchenAid di 












Actus] aive, 


to keep people 


may be all you need 


from shouting at you. 


The new 


Zenith Z-70 hearing aid. 


A mild hearing lossis a 
nuisance, really, more than 
anything else. 

But your friends do have 
to shout. Which may be more 
embarrassing for them than it 
is for you. 

The new Zenith Z-/0 
hearing aid may be all you need 
to quiet things down. Tiny, 
inconspicuous, easy to wear, it's 
the most advanced hearing 
aid of its type Zenith has ever 
made. 

It fits entirely in the ear. 
No bulky case or cords. It costs 
about /s cent an hour to operate. 





Your Zenith Hearing 
Aid Dealer will be glad to 
demonstrate it for you, [ree of 
charge. No obligation. Hes 
listed in the Yellow Pages. 

Then decide for yourself 
if being without a hearing 
aid is worth all the shouting. 


See Eee ——— EE ee a 


Zenith Radio Corp., Dept 4V 
6501 W. Grand Ave., Chicago, TL 60639 


Zenith’s booklet, “Sound and Hearing, 
eould help you do something about your 
hearing loss, Send for your free copy plus 
additional information about the #-TO. 


ee See See ee el 


Name . 
Address - 
City State me at 






Hearing Aids 


The quality goes in beforethe name goes-on. 
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[t's easier and cheaper thane 
get to Italy. iy 

A new undersea cable has been 
betweenthe U.S.anditalyand = 
station-to-station rates have been reduced 25° 

For example, it costs as little as $6.7 
plus tax for a three-minute daytime call 
to Italy. 









lf you call at night or on Sune. yi ‘ 
only $5, 10 plus tax. “a 
| ce is the next best thi 


to being there —and the cheapest way to 


SEE SOUTH AFRICA 
INSIDE OUT. 
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a short overnight well tac 


(cae), LEE Werte’ 


from Johannesburg to Durken 

A ich where that iTaitiks Gon iio, OUT 
(LAS! (net Cheeses Oe POE eee Ss 
takes you trom jehanreshury to ihe Rare 
Patron Park. A wild lilt experience viru T| 
For ales S20) 9 chav doceemmocds 
ou can go the LConetal Carden 
Route, of the Drakensberg, or see Bantu 
he alk es ort giintf jay Bye uth 1A eect Afr oa 

Whatever your South Adrian mene 

(ii there. For onky S7A4 round trip 
trom New ‘tork FeO. Write 
SALA TCILIRSS, 655 Mucieoan Averue, Sew York. 
Sot. P21 fa Division of South African Rail 
weit) rind make sore you see South Afric 
Phe right way. inside oat 
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There are nearly 500 TraveLodges in the 
L.S. and Canada. This little directory fells 


you Where they are, what facilities they 


have, what rates to expect, Carry it with 
vou. And get a pood nignt's sheep, 
no matter where you are. 


] AAVE fooer 


Box S08, El Cajon, Caltformia: 92022 
CLentlemen: Please send me your 


free directory 


Address 
Lorry 
State if 
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to cur vour appetite. 


We know it sounds odd—but 1 Then when mealtime comes, 
can work vou re less opt tu overeat. 
Sool your appetite by eating Willpower never tasted so gota 
something with sugar, Swiar. .. omy fo casorted pey 
Sugar works faster than any feaspoon, ana ifs all energy 
Hither food to turn your appetite 
dour, your enerfy op 








Sugar Information 


General Post Office Box 4, New York, &.¥. 10001 
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Want togetbackon | 
_the young side? 










It takes sensible exercise 
PV Baclelienthelae : 


high potency cereal, 7 
Kellogg’s Product I% 


Delicious Product 19 cereal | 
gives you 100% of the officially 
established minimum daily adult 
requirements for Vitamins and 
Iron in every one-ounce serving. 
That's high potency! f 

Get back on the young side, 
starting with Kelkog ges Product 19. 
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You are bright, 
resourceful, alert, cool, 
collected, sociable, 
reliable, bubbly, 
confident and pretty. 
That gives you. 
I chance in25 f= 
of becoming a / 
Delta Air Lines’\_ ix 
stewardess. %, 
Like Kris, > 
Conrad. 
































Delta is ready \ 
when youare. 





TO ASSIST YOUR SOCIETY: in giving 
prompe and eiticent service. please include 
in conespandence, where applicable, the 
mailing abel from your National Geographic, 
Sthoml Bulletin, or Putylpcatiens, 


ANY [nquirtes: ane anpwered by telephone 
Meae write vour aeg code and telephone 
number below: 


AREA CODE 
PHONE 


Address All Inquiries Ta; 
National Geographic Society 
Washington, 0, C 


A036 


WHEN CHANGING ADDRESS, please 
attach a Geographic mailing label and PRINT 
ew aeddlress below Pip ccc included Sen 
weeks advance notice should be given 
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Holds 12 issues-keeps all copies 
| seat, clean, in one place... 


A oplive yoow and Gletk me “Hitter 
Langrashic geld stamped om face, Hat the enpemive good 
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collector e. Meavy boekhieders tiger 
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LEARN ASTRONOMY AT HOME! 

Two complete home-study courses. are 
now available for Amateur Astronomers - 

+ VISUAL ASTRONOMY FOR SEGINNERS 

7 TELESCOPIC ASTRONOMY 

FOR ADVANCED STUDENTS 

This eeciting twenty-eight lesson program is denigend 
to Introduce and teach Sy pomonalizod methods, the 
Goncepts and lachniques of ssatranomy 
ky watther 


io 6 (he modem 


Send today for our Free sehoo! brochure 


Coast Mabigation School 
SOHCOL OF ASTRAONONWY. Brot, 6542 P 
418 E. Cannan Perdide, Sante Barbara. Calil, 3101 


= Accredited by the National 





Home Study Gawncil — 


Wia\"ac[eret-]e]m-| 5 
Tue lielamey mri 
Tam@rellelesie (ery 





because it's FREE 
and we know you'll love it! 


State of Colorado, Divisian of Commerce & De- 
volopment, 501 Stete Capital Building, Denver, 
Colorado BO209. Pinsce send FREE your big Si-page 
color imitation of Coleruda. ff wot completely cetistind, 
l understand | may keep (tand enjoy the real thieg ths 
fall, Also send siatewide fyvents list, highway map 
folder, hotel, motel, dade ranch and resort information, 
with prices. 


Mawree — 
Fismsi print 
Address 
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And you can quote us on that nology went into thie engine than into any 
Actually the reason we say more or Wher production engine in our history 
i] 1 


lest’ ie that we're still testing the Veda 2A), Basically it’s a 140-cuhie-inch 9$O 
and can't be sure of the nal mileage igures. horsepower i werhead-cam four-cylinde: 


But we can tell you thal its gqomg ncn The block is cie-casi aluminum— a 
pretty darn qood so far high-kilicen aliiminum thal allows the 


fT 
Le te » PES Oo 
‘5 Beg EF = i it . rim e Pe CE = 
Hl Sip, mot guzzie. io- Tun up and down without h rot 
LT in white coats ha that were needed ape until mew 
Some of o1 men 1 Wie (Oodis Dove 
Seon cething up to a mile =E- per Tal lan In have be The |i H “ 
Then again, some have gotten 22. But that’s all technical, W ha! i means 
lt depends @ lot on the test - imply, is 4a nice lightweight engine that is 


conditions, And, of course, on how pA amazingly powerlul and responsive in addi- 
ai , 


“stons 
sleeves 







you drive. No omatter how you look ow tion to situ highly economical 

it. though, Vega's qas mileage will be ef] Aleo it revs slowly al cruising speeds, which 
the same neighborhood as the bes! ai2 meant that it's quiet. Bases, with 

a Nhe aitent crop al Saas cars > the parts moving slower, they 


and thalka very nice nergobo n't wear out as-fast, The 


engine ; 4 Open-deriqn com- 
bust tien chambers. to belo the 
f ‘tbo more completely 
Rnd that in tur reduces 
Aina ut tlanis in the exhaust 
The overhead ¢ Tahans one 
} nie ‘fewer moving parte in 


valve train. Fewer parts 


ft s particular ly nice when you con- 
siier that unlike some little cars, curs will 
step rhcytst oul Wien you flep on (he as. 
Weascin is feaseuting when you want fo 
climb a steeo hill or merce onto 4 lneaway 

This happy combination of econ- 
omy anc cet apie mance is due mainly to a 
breakthrough in ongine desiqn 


In, all mo ndaaty, we can truih- 
fully say that more reteatah more 
ongineering know-how, and more tech 


The engine isn't the only 
TF . 

thing thal makes Vega great. But 

that’s another story 
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AE Firestone Supreme 


a \* < Jf / Radial Wide Oval Tires: 

i ee 3 

\—<a Fi They should last as long 

\ a y/ as you own your new car. 
\Za 


ae 


Hija And that's only part 
—a" of their story. 













at 


More and more car buvers are asking for there's no better investment in tires than 2 set 
Firestone Supreme Radial tires.on their new cars. of Firestone Supreme Radial Wide Oval tires. 
You'll probably never need to buy another set of Ask ¥ our Firestone Dealer ar Store abowl 
tires 24 long as vow keep the car. the special Sipreme Haabal tire guarantee and 

Supreme Radial tires are engineered to give personal registration —ineluding free tire rotahion 
you up to 120% more mileage than ordinary ond wheel balancing every 5,000 mules. 
bias-pls lires—one of (he many reasons why witt¢ powWwAL — 

Supreme Radial tires make so much sense. 

pesunty ds another factor. Supe one Se FREE! Firestone’s Consumer Tire Guide. 
fires have two double belts under the tread lor Get it at Firestone Dealers and Stores or write: 
incredible impact resistance, And the radial Firestoné. Akron, Ohio 44317 


construchun creates superior hondling, lractinn, 
comering and stopping. I's comlarting to knw 
that Firestane alse adds a puncture sealant inner- 
liner w the Supreme Hadial tire to help prevent 
air lose even if you pick up a nal. 


If you're considering a new ¢ar or planon =! Q * 


keeping your present one lor afew more years The Mileage Specialist 





How would you like 16 vacation in a ghosi 
lown, Gn a fanch, a farm, of an indian reser- 
vation? To put on scuba gear for the first time 
and discover an. underwater paradise?’ To 
explore a winter wonderland in & snowmeo- 
ble?’ To houseboat on the Miss:ssippi, of 
hurthe down wild-river rapids in a raft? Weill, 
you jl do all this—and much, much more—in 
YACATIONLAND USA. And. while discoyer- 





ing yourself, you'll discover your country —its 
Great Canes Of IMGUusIry, SCIENCE, and cov. 
ermment, its festivals and fairs, its cosmo 
politam cities Never before han National 
Geographic published « book 25 personally 
fewarding as this one...a Book you and 
your family will use together for many years 
io come, Use the form Selow to order your 
first-edition copy today 
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weCetion rises : : : 
* Detailed maps of parktands. trae postage and handling 
whherways aod teetivals im perk / Bill ae at tive 
State try tesnon | of shipment 
© 429 pages, WM) huntrabeine al! | , 
Coty, fuckin bined : ib 


THE NATIONAL GEOGRAPHIC SOCIETY 
Dept. 60 Washington, 0.C. 20036 
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Lost cash is a lost vacation. But lose your Bank of America 
Travelers Cheques and you get a quick retund. Anywhere 
in the world, And for the full amount. This money-back 
euarantee comes with every purchase—together with the 
promise that you can cash them wherever you travel. Money- 
back money is sold by leading banks everywhere and it’s 


backed by the world’s 
Bank of America Travelers Cheques. 


largest bank. Ask for it by 


hame: 


